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FOLLOWING the splendid series of papers on the training of the surgeon 
which were presented at the last meeting, your President, Doctor Archibald, 
appointed a committee to take such steps as seemed necessary to organize 
increased facilities for the training of surgeons and to arrange for the certifi- 
cation to the public of properly qualified surgeons. The committee consisted 
of Drs. Edward W. Archibald, Arthur W. Elting, Evarts A. Graham, Thomas 
M. Joyce, Thomas G. Orr, and Allen O. Whipple. After some preliminary 
consideration and correspondence among the members of the committee it 
seemed probable that it would be necessary to organize a qualifying board of 
some sort to take care of the certification of surgeons to the public. It also 
seemed advisable to obtain the cooperation of other surgical societies in this 
movement. Shortly after the appointment of the committee of the American 
Surgical Association a committee was appointed by the Surgical Section of the 
\merican Medical Association to consider the same matters that were the 
business of your committee. The group appointed by the American Medical 
\ssociation consisted of Drs. Fred W. Rankin, Chairman, Henry W. Cave, 
Brien T. King, Roy D. McClure, J. Stewart Rodman, and Hugh H. Trout. 
Your chairman discussed the matter with the chairman of the Executive Com- 
mittee of the American College of Surgeons, Dr. George W. Crile, in an effort 


to enlist the cooperation of the College of Surgeons. As a result of this con- 


versation a meeting was held in Chicago on October 23, 1935, at the building 
of the American College of Surgeons, at which were present the committees 
representing the American Surgical Association and the Surgical Section of 
the American Medical Association, together with representatives of the Ameri- 
can College of Surgeons as follows: Drs. George Crile, J. Bentley Squier, 
Samuel C. Harvey, Irvin Abell, and B. C. Crowell. At a meeting of the 

* Committee appointed by the American Surgical Association at Boston, Mass., June 

1935. Evarts A. Graham, M.D., St. Louis, Mo., Chairman. 
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American Surgical Association Committee held in the morning of that 

at the Stevens Hotel, Chicago, and preceding the meeting with the other 
committees, it was decided that very probably it would be found necessary: to 
organize a qualifying board which should be national in scope. As a means 
of getting action started the following resolution was adopted by your com- 
mittee and at the afternoon meeting it was presented to the American Medical 
Association Committee and the representatives of the College of Surgeons: 

A committee appointed by the American Surgical Association to consider the elevation 
of standards of the practice of surgery and to increase the hospital facilities for the training 
of young surgeons, proposes that a joint national committee representing the various 
surgical organizations of the country be formed to discuss and arrange a program for 
accomplishing those objects. The committee proposes that a national committee of 24 
members be formed for this purpose, consisting of six members representing the American 
College of Surgeons, six the American Medical Association, six the American Surgical 
Association, two the Western Surgical Association, two the Southern Surgical Associa- 
tion, and two the Pacific Coast Surgical Association. It is hoped that the American 
College of Surgeons will cooperate in the proposed endeavor by appointing six members 
to serve on the national committee to organize this work. 

After rather prolonged discussion the representatives of the American 
College of Surgeons agreed to cooperate in this movement, at least to the 
extent of appointing six members to serve on the proposed National Committee 
of 24, to discuss ways and means of creating a suitable organization to take 
care of the qualification of surgeons. 

The representatives chosen by the American College of Surgeons to serve 
on the National Committee were Drs. Samuel C. Harvey, Chairman, Irvin 
Abell, Donald Guthrie, Allen B. Kanavel, C. Jeff. Miller, and Alexander 
Munroe. 

A meeting of the large committee of 24 members was held in Chicago on 
February 15 and 16 at the Palmer House at which the following were present: 
Drs. Thomas G. Orr, Allen O. Whipple, and Evarts A. Graham representing 
the American Surgical Association; Irvin Abell, Samuel C. Harvey, and 
Alexander Munroe, of the American College of Surgeons; Brien T. King, 
Roy D. McClure, Fred W. Rankin, J. Stewart Rodman, and Hugh H. Trout, 
of the Surgical Section of the American Medical Association; Reginald 
Jackson and Erwin Schmidt, of the Western Surgical Association; and 
Robert L. Payne and Mont R. Reid, of the Southern Surgical Association. 
The two representatives from the Pacific Coast Surgical Association could 
not be present. The New England Surgical Society was not invited to send 


representatives to the meeting of the National Committee because it would 


have been necessary to wait for nearly a year for that Society to select its 
representatives. 

The committee organized itself by the election of officers as follows: 
Drs. Evarts A. Graham, Chairman; Samuel C. Harvey, Vice-Chairman; and 
J. Stewart Rodman, Secretary. After some preliminary discussion the chair- 
man appointed two subcommittees to meet separately and submit reports be- 
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fore the joint committee on the morning of February 16 on (1) a plan for the 
organization of an American Board of Surgery, and (2) a plan for increasing 
the opportunity for the training of surgeons. Dr. J. Stewart Rodman was 


appointed chairman of the subcommittee for proposing a plan of organization 


of the American Board of Surgery. Others of those present who were 
appointed to serve with him on that subcommittee were Drs. Abell and Mun- 
roe, of the American College of Surgeons; King and Rankin, of the Amer- 
ican Medical Association ; Schmidt, of the Western Surgical Association, and 
Reid, of the Southern Surgical Association. The chairman of your com- 
mittee also worked with that subcommittee. Dr. Samuel C. Harvey was 
appointed chairman of the subcommittee to consider ways and means of 
increasing facilities for the training of surgeons. Those who served with him 
on that committee were Drs. Whipple, of the American Surgical Association ; 
Guthrie, of the American College of Surgeons; McClure and Trout, of the 
\merican Medical Association ; Jackson, of the Western Surgical Association ; 
and Payne, of the Southern Surgical Association. 

The reports of the two subcommittees were submitted to the joint com- 
mittee on February 16 and they were unanimously accepted. The chairman 
and secretary of the National Committee were authorized to present the plan 
for the creation of an American Board of Surgery to the Executive Committee 
of the Advisory Board for Medical Specialties which was scheduled to meet 
that evening at the Palmer House. The plan was presented to that body and 
discussed by the chairman and secretary of the committee as authorized and 
also by Dr. Allen O. Whipple. It was approved by that body. 


AMERICAN BOARD OF SURGERY 

The details of the plan for the organization of the proposed American 
Board of Surgery will be worked out by the Board itself. In making the 
present report we shall limit ourselves to a brief presentation only of the 
general plan. 

It is perhaps not generally appreciated that there are already nine boards 
representing different medical specialties actively functioning. These boards 
are respectively for ophthalmology, otolaryngology, obstetrics and gynecology, 
dermatology and syphilology, pediatrics, psychiatry and neurology, radiology, 
orthopedic surgery, and finally urology. Recently to this board has been 
added the newly created American Board of Internal Medicine. All of these 
various boards have joined with certain national organizations to create the 
\dvisory Board for Medical Specialties which functions in conjunction with 
the Council of Medical Education and Hospitals of the American Medical 
\ssociation. The national organizations which have joined with the special 
boards to form the Advisory Board are the Association of American Medical 
Colleges, the American Hospital Association, the Federation of State Medical 
Boards of the United States and the National Board of Medical Examiners. 
In developing the plan for the proposed American Board of Surgery the 
scheme of organization of some of the other specialty boards has been followed 
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in the main. In one respect, however, the proposal for the creation of an 
American Board of Surgery differs from the plan of organization of some 
of the other boards in that the responsibility for the American Board of 
Surgery will rest with the large national and regional surgical associations. 
For example, it is proposed that the board shall consist of 13 members 
allocated as follows: 

The American Surgical Association 

The Surgical Section of the American Medical Association...... 

The American College of Surgeons 

The Southern Surgical Association 

The Western Surgical Association 

The Pacific Coast Surgical Association 

The New England Surgical Society 


It is proposed that each member of the Board shall serve for six years 
except that lots shall be drawn by the original members of the Board to select 
certain ones to serve for six years, others for four years and sti! others for 
two years in order that a continuity of membership may be preserved so that 
at the end of six years an entirely new board will not take the place of the old 
one. It is proposed that a group of Founders be selected to be qualified without 
examination and that those eligible for the Founders Group will be those 
holding, when this board begins to function, active and senior membership 
in the American Surgical Association, the Southern Surgical Association, the 
Western Surgical Association, the Pacific Coast Surgical Association, and 
the New England Surgical Society; also professors of surgery, clinical, asso- 
ciate and assistant professors of surgery in all Class A medical schools of the 
United States and Canada; in addition within the first two years after the 
Board begins to function, those who have limited their practice to surgery for 
15 years may make direct application to the Board and with its approval be 
certified without examination. 

Other candidates who will be qualified by the Board will be expected to 
present themselves for examination after having fulfilled certain requirements, 
one of which is that which concerns special training. In the proposed plan 
the special training shall consist of a period of graduate study of not less 
than three years beyond the intern year, if taken in a recognized graduate 
school of medicine, or in an hospital or under a sponsorship accredited by the 
American Board of Surgery for the training of surgeons. This period of 
specialized preparation should include sufficient graduate training in anatomy, 


physiology, pathology, and the other basic medical sciences as are essential 


to the proper understanding of the practice of surgery, as well as adequate 
operative experience, evidence of which may be required by the Board. An 
additional period of not less than two years of study or practice in surgery 1s 
required as well. 

It is important to note the fact that in the specialized period of training 
the committee feels that there should be an adequate operative experience. 
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It would seem far more reasonable to have the surgical neophyte begin his 


t 


operative experience in an hospital where he will be under supervision than to 


turn him loose on an unsuspecting public, after an inadequate period of prepa- 
ration, to acquire his operative experience without supervision which would 
result, in many instances, in unnecessary deaths and in increased morbidity. 

It is proposed that the examinations be divided into two parts of which 
one will be written and the other practical, covering bedside work, clinical, 
and operative features. It is also proposed by the committee to have the 
examinations organized in such a way that part of the practical examination 
can be devoted to special fields of surgery such as neuro, thoracic, and plastic 
surgery in order that properly selected candidates may be awarded certificates 
of qualification in those speciai fields after they have presented evidence of a 
satisfactory training and experience in the general field of surgery. 

It is proposed that the fee to be paid by members of the Founders Group 
shall be $25.00 and that a total fee of $75.00 be asked of those who propose 
to qualify themselves by examination. After the payment of the fees there 
will be no further dues of any kind. Certificates of qualification by the 
\merican Board of Surgery will be issued to the members of both the 
Founders Group and of the group qualified by examination, after the comple- 
tion of the payment of the required fees. 

Many of the details of conducting the business of the Board will neces- 
sarily be determined after it has been organized and after it has created its 
constitution and by-laws. It would seem wise at this time not to enter into too 
much discussion of details because they can be better settled by a small group. 

A fear has been expressed by some that such a board as planned might 
attempt to create more standardization of the teaching and practice of surgery 
than would be desirable. Certainly a too sharply standardized p'an of educa- 
tion would be unfortunate. On the other hand, the very method of organization 
of the board would seem to protect it from the possibility of too much continuous 
influence in any direction since the members will serve for on'y six years and 
will be answerable to their representative organizations which have appointed 
them. If the Board is not functioning in a proper manner it will be easy enough 
in the space of two or four years to change its composition to such an extent 
that a dangerous policy will no longer be continued. 

Increasing the Facilities for the Training of Surgeons 

It has already been stated that a special subcommittee of the National 
Committee was appointed under the chairmanship of Dr. Samuel C. Harvey 
to consider ways and means of enlarging the present facilities for the training 
of surgeons. In the report of that special committee, which was unanimously 
adopted by the National Committee, the following recommendations were 
made. 

The American College of Surgeons and the American Medical Association 
should be asked to form a joint council to organize and carry out a program 
for the training of surgeons in properly qualified hospitals, setting up such 
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standards as will meet the requirements of the proposed American Board 
Surgery. The standards for the proper training of surgeons shall be subjec 
to the approval of the American Board of Surgery. 

The committee also expressed the opinion that in order to provide an ace- 
quate number of properly trained surgeons, certain hospitals not now associated 
with teaching institutions must be developed to the point of carrying out such 
training. It is hoped that the various hospital associations now organized will 
give their hearty support to this movement. The committee also emphasizes 
the fact that a proper graduate training for surgery involves a carefully directed 
and supervised apprenticeship during which the student should actively partici- 
pate in practical surgical work, including the performance by himself of opera- 
tive procedures. He must also have the opportunity at the same time to increase 
his basic knowledge of the fundamental medical sciences and he must have a 
thorough and comprehensive training in surgical pathology. 

In order to accomplish such purposes the committee feels that hospitals 
which are selected as being suitable for the proper training of young surgeons 
should have a type of organization and the facilities which would permit the 
giving of the training sought. For example, such a hospital must have a con- 
tinuous ward service of non-private patients under the control of a director, or 
the equivalent of this, who is responsible for carrying out the program of 
training of surgeons. This director and his staff must be competent and inter- 
ested in teaching and willing and able to devote the necessary amount of time 
to this. It is essential that the relationship between the student and the teacher 
be a constant and intimate one so that the work of the former is under constant 
supervision and guidance. It is essential also that such hospitals should have 
adequate outpatient clinics including follow up and “combined clinics” of 
which the Tumor Clinic as outlined by the American College of Surgeons is an 
example. The equipment and facilities of such hospitals must be of proven 
standards and include adequate laboratories in radiology, pathology, bacteriol- 


ogy, and similar facilities for diagnosis. There must also be an adequate record 


system and a proper library easily available to the student. Periodic confer- 
ences are essential, particularly in relation to the current surgical pathology, 
the diagnostic problems and the unfavorable results of therapy. Of the greatest 
importance is the obtaining of autopsies and much emphasis must be laid on the 
proper ratio between these and the mortality. 

It will probably be necessary to have careful and competent periodic surveys 
of the hospitals designated as suitable for the training of surgeons in order to 
ascertain that the training is being properly accomplished. Such surveys can 
be carried out only by surgeons who themselves have been qualified by the 
Board, are of mature judgment and command the respect of those under- 
taking to train young surgeons. It is probable also that the progress of the 
student and the effectiveness of the instruction should be checked by periodic 
reports to the Council from both the director who is responsible for the 
teaching in the individual hospital and the men who are students under him. 
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Recommendations to the American Surgical Association 

If the American Surgical Association approves of the report of its com- 
mittee your committee would suggest that formal approval of the two gen- 
eral suggestions contained in the report be made by the Association. These 
are, first, the approval of the plan for the creation of an American Board of 
Surgery and, second, the approval of the suggestion that a recommendation 
be made to the American College of Surgeons and the American Medical 
\ssociation that a joint council be organized for increasing the facilities for 
the adequate training of young surgeons. Again if the Association expresses 


its approval, the Council of the Association can then consider the matter of 


the appointment of three members to serve on the proposed board. 

\s a matter of information your committee is pleased to announce that the 
Pacific Coast Surgical Association and the executive committee of the New 
England Surgical Society have already gone on record as approving in 
principle the recommendations which the National Committee has made. 
They are the first organizations which have had an opportunity to act upon 
this important matter. The American Surgical Association will be the third 
one to have the opportunity to approve of the proposed plan. Your com- 
mittee hopes that this Association, in which this movement was initiated, 


will express its approval of the general plans proposed. 


EpwArpD W. ARCHIBALD, 
ARTHUR W. ELTING, 

Tuomas M. Joyce, 

Tuomas G. Orr, 

ALLEN ©. WHIPPLE, 

Evarts A. GRAHAM, Chairman. 











BACTERIOLOGIC STUDIES OF CHRONIC APPENDICITIS*} 
BASED UPON 209 CONSECUTIVE CASES 
DonaLp C. Coitutns, M.D., M.S. 


Los ANGELES, CALIF. 


CONTRIBUTIONS have been made to the study of the bacteriology of both 
acute and chronic appendicitis, but there have been few reports in the litera- 
ture concerning bacteriologic studies of the serosa and muscularis of appen- 
dices removed surgically. It is apparent that cultures of the lumen alone 
can furnish only partial information as to whether these specimens were pos- 
sible foci of infection. 

Two hundred nine surgically removed appendices were used in this study. 
Immediately following an appendectomy, where the diagnosis of chronic 
appendicitis had been made by the surgical pathologist, the appendix was 
placed in a sterile basin with the hemostat left on its base. The basin was 
immediately covered by a sterile towel and taken to the pathologic labora- 
tory. There, using sterile scissors and forceps, a portion of the serosa with 
the muscularis, measuring approximately I cm. in diameter, was removed from 
the distal third of the appendix. Great care was exercised to prevent enter- 
ing the submucosal and mucosal layers. As a check on this step of the pro- 
cedure, microscopic sections were made through the area from which the 
serosa and muscularis had been excised. If microscopic sections of that area 
revealed an entrance into either the submucosa or mucosa, that particular 
culture was discarded. The portion of the tissue excised was placed in a 
sterile test tube containing 5 cc. of sterile normal saline solution. The test 
tube was then placed in an incubator at 37.0° C. 

All cultures thus taken were promptly carried to the bacteriologic lab- 
oratory and inoculated into culture media. All specimens in which a break 
in the aseptic technic occurred in their removal from the operating room to 
the laboratory were rejected. The excised serosa and muscularis were ground 
up in a sterile mortar with a small amount of sterile sand. The resulting 
serosanguineous fluid was then transferred into an empty sterile test tube 
which served as the original material from which cultures were made. 

Five cultures were made on the following media: (1) Tall tubes of 
glucose-brain broth; (2) plain agar slants; (3) Endo’s medium plates; 
(4) blood agar plates, and (5) blood agar slants, using Buchner’s method 
to obtain anaerobic cultures. These five cultures, as soon as made, together 
with the original material, were placed again in the incubator at 37.0° C. 
for 24 hours. If no growth appeared, they were similarly examined for an 
additional three days and then if no growth was evident, they were discarded 

* Research accomplished while a Fellow in Pathology and in Surgery, The Mayo 
Foundation, Rochester, Minn. 

+ Submitted for publication, July 29, 1935. 
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with the exception of the glucose-brain broth culture, the anaerobic culture 
and the original material. These three cultures were kept for an additional 


four days, and if at that time there was still no growth, it was assumed that 


the cultures from that particular specimen were sterile. 

All growths from an appendix which appeared in only one anaerobic cul- 
ture medium and not in the others were assumed to be contaminations and 
were discarded from this series. All positive cultures were stained by Gram’s 
stain and their morphology was noted. This information, as well as that 
derived from the Endo’s medium plates, determined whether the use of 
various sugar media were required for the exact identification of the micro- 
organism. All gram-negative staining organisms were identified by their 
cultural reactions in various sugar media. Streptococci were identified by 
their growth in glucose-brain broth medium, upon blood agar plates and their 
morphologic appearance after being stained by Gram’s method. 

There were 34 (16.2 per cent) positive cultures obtained from the entire 
group of 209 cases. Seventy-five appendices (35.8 per cent) were partially 
obliterated. Sixteen (21.3 per cent) of these partially obliterated specimens 
produced positive bacteriologic cultures. One hundred thirty-four appendices 
(64.0 per cent) were not obliterated and this group furnished 18 positive 
cultures (13.5 per cent). Cases of total complete lumen obliteration were 
not included in this report. However, 92 such specimens were cultured 
in a separate study and all were sterile. 46.9 per cent of the positive cultures 
occurred in chronically inflammed appendices with an accompanying partial 
lumen obliteration. Appendices associated with other intra-abdominal dis- 
ease produced 88.3 per cent of the 34 positive cultures obtained from the 


209 consecutive cases of chronic appendicitis studied. 


SUMMARY 


Two hundred nine cases of chronic appendicitis, so diagnosed by the 
surgical pathologist, have been studied bacteriologically, culturing the serosa 
and muscularis and avoiding contact with the lumen. The method by which 
these cultures were taken and the criteria by which they were judged have 
been discussed. Tables are appended tabulating the various findings in this 
study. Thirty-four (16.2 per cent) positive cultures were obtained. 46.9 
per cent of the positive cultures occurred in partially obliterated appendices 
and 88.3 per cent in appendices which were associated with other intra- 
abdominal disease demonstrated at operation by the surgeon. Ninety-two 
additional specimens which revealed total obliteration of the lumen, as proven 
by microscopic study, failed to produce a single positive culture. 


TABLE I 
POSITIVE BACTERIOLOGIC CULTURES IN 209 CASES OF CHRONIC APPENDICITIS 
No. Organisms Isolated Pathologic Diagnosis 
3 Escherichia coli Chronic cholecystitis and cholelithiasis 
8 Escherichia coli Chronic appendicitis 
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TABLE I—Continued 
Organisms Isolated Pathologic Diagnosis 

Escherichia coli Chronic cholecystitis 
Escherichia coli Chronic cholecystitis and cholelithiasis 
Escherichia coli Chronic duodenal ulcer, mucous colitis 
Escherichia coli Chronic duodenal ulcer 
Escherichia coli Chronic duodenal ulcer 
Escherichia coli Chronic duodenal ulcer 
Escherichia coli Chronic recurrent appendicitis 
Alcaligines fecalis Chronic cholecystitis and cholelithiasis 
Alcaligines fecalis Chronic cholecystitis 
Alcaligines fecalis Chronic duodenal ulcer 
Alcaligines fecalis, Staph. aureus Chronic cholecystitis and cholelithiasis 
Alcaligines fecalis Chronic cholecystitis and cholelithiasis 
Alcaligines fecalis, Esch. coli Perforated duodenal ulcer, chronic cholecystitis 
Alcaligines fecalis, Esch. coli Chronic cholecystitis and cholelithiasis 
Alcaligines fecalis Chronic cholecystitis and cholelithiasis, C.D. stone 
Streptococcus pyogenes, Esch. coli Obstructive lesion, descending colon 
Streptococcus pyogenes. Chronic duodenal ulcer 
Streptococcus pyogenes, Esch. coli Chronic duodenal ulcer 
Streptococcus pyogenes. Chronic duodenal ulcer, chronic appendicitis 
Streptococcus pyogenes. Chronic duodenal ulcer 
Gram-positive aerobic sporeformB Chronic cholecystitis and cholelithiasis 
Gram-positive aerobicsporeformB Chronic appendicitis 
Gram-positive aerobic sporeform B Chronic cholecystitis and cholelithiasis 
Streptococcus fecalis, Staph. albus Chronic duodenal ulcer, chronic appendicitis 
Streptococcus fecalis, Esch. coli Uterine leiomyomata 
Staphylococcus aureus Chronic infectious arthritis 
Staphylococcus aureus Chronic cholecystitis 
Staphylococcus citreus Chronic cholecystitis 
Escherichia acidi-lactici Endocervicitis, lacerated cervix 
Proteus liquefaciens Chronic cholecystitis, diverticulitis of colon 
Aerobacter aerogenes Chronic duodenal ulcer 

21 Eberthella enterica Chronic cholecystitis and cholelithiasis 


Total.—34 positive cultures in 209 chronic appendicitis cases, using the serosa and muscu- 


laris for culturing; or 16.25 per cent of the series. 


TABLE II 
POSITIVE BACTERIOLOGIC CULTURES IN PARTIALLY OBLITERATED APPENDICES 
Organisms Isolated Pathologic Diagnosis 
Escherichia coli Chronic cholecystitis and cholelithiasis 
Escherichia coli Chronic appendicitis 
Escherichia coli Chronic cholecystitis 
Escherichia coli Chronic cholecystitis and cholelithiasis 
Streptococcus pyogenes Chronic duodenal ulcer 
Streptococcus pyogenes Chronic duodenal ulcer, chronic appendicitis 
Streptococcus pyogenes Chronic duodenal ulcer 
Alcaligines fecalis Chronic cholecystitis 
Alcaligines fecalis Chronic duodenal ulcer 
Alcaligines fecalis, Esch. coli Perforated duodenal ulcer, chronic cholecystiti 
Staphylococcus aureus Chronic infectious arthritis 
Staphylococcus aureus Chronic cholecystitis 
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TABLE II]—Continued 
Organisms Isolated Pathologic Diagnosis 
Gram-positive spore forming aérobic B Chronic cholecystitis and cholelithiasis 
Gram-positive spore forming aerobic B Chronic appendicitis 
Escherichia acidi-lactici Endocervicitis, lacerated cervix 
Aerobacter aerogenes Chronic duodenal ulcer 
16 cases, or 46.88 per cent of 34 positive cultures. 
75 appendices in the 209 cases were partially obliterated; or 36.0 per cent of series. 
16 of these obliterated appendices had positive cultures; or 21.3 per cent. 
134 appendices, or 64.0 per cent, were not obliterated in this series of 209 cases. 
18, or 13.5 per cent, of the 134 cases ol nonobliterated appendices had p sitive 
cultures. 
TABLE III 
RESUME OF FINDINGS IN ENTIRE SERIES 
A 
Percentage Positive Cultures 
No. Positive = 
Pathologic Diagnosis Cases Cultures OfIndividualCondition Of 209 Cases 
6.66% .QI2% 
28.16% 258°, 
tf ¢ 


‘hronic duodenitis. . . meee 5 oO 0.00% .000% 


‘hronic appendicitis.......... 60 4 
} 


*hronic duodenal ulcer . 39 II 


.390%% 


‘hronic cholecystitis ; aa 5 3.50% 
— tf 
.780 


Chronic cholecystitis with stones 
Pelvic operations, Misc. 
Chronic infectious arthritis 
Miscellaneous operations...... 10 


go | ae 200 34 
B 


CASES GROUPED TO TYPE 


20.00‘ .956° 
2 50.00% 478° 
10.00% 


Percentage Positive Cultures 
Positive — 
Cultures Of Individual Condition Of Group 
I. Entire series: 200 cases: 
Partially obliterated. . 
Not obliterated. . 


= w= 
7-05 


Totals. . 
II. Cases with associated abdomi- 
nal disease: 
Partially obliterated 
Not obliterated... . 


Totals. . 


III, Cases of chronic appendicitis 
only: 
Partially obliterated . 
Not obliterated... 
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TABLE IV 


SUMMARY OF MICROORGANISMS ISOLATED IN 209 CASES OF CHRONIC APPENDICITIS 


Total In Partially In Non-obliterat 
Organism Number Obliterate Appendices Appendic« 


Escherichia coli 14 ( 

Alcaligines fecalis.... 8 

Streptoc ccus pyogenes 

Streptocc »ccus fecalis 

Staphvlococcus aureus 

Staphylococcus citreus 

Staphylococcus albus 

Gram-positive aerobic spore 
forming bacilli 

Escherichia acidi-lactici 

Proteus liquefaciens 

Aerobacter aerogenes 


Eberthella enterica. 
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TRANSACTIONS 


OF THE 


SOUTHERN SURGICAL 
ASSOCIATION 


MEETING HELD IN HOT SPRINGS, VA. 


THE BILE TRACT AND ACUTE PANCREATITIS 
Cuarves R. Rosins, M.D. 


RicHMoNbD, Va. 


ALTHOUGH the pancreas was first described by Wirsung in 1642, and 
Santorini made further studies and described the duct which bears his name 


before 1737, it was not until 1849, when Claude Bernard demonstrated the 


importance of the pancreatic juice in the digestive process, that the essential 


nature of the gland was understood. It was not until Opie, in 1go1, studied 
his first case of acute pancreatitis and established the relationship between 
the bile tract lesions and the pancreas in the production of the pathology of 
pancreatitis that the different types of pancreatic inflammation, particularly 
acute pancreatitis, assumed a definite pathologic entity. 

Clinical experience, however, soon demonstrated that the condition of a 
continuous channel, due to a blocking of the ampulla of Vater with a gall- 
stone, did not exist in all cases of acute pancreatitis, and there has been built 
up around this point a rather voluminous literature. It would not be possible 
in a brief paper to even allude to all the various contentions, experiments and 
clinical observations that have been made. 

Only two points will be discussed at this time; one, the nature of the toxic 
oduct that causes the sudden and tragic death in such a large proportion of 
cases of acute pancreatitis, and, second, a consideration of the continuous 
channel theory. 

THE Porson 1n ACUTE PANCREATITIS.—It is admitted at the outset that 
no single sequence of events accounts for all cases of acute pancreatitis. We 

re concerned primarily with the most frequent causation. 

Among the more prominent, the following views may be stated. Archi- 
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bald,’ in 1921, stated that most of the evidence, both clinical and experi- 
mental, indicates that the entrance of bile into the pancreatic ducts is ap- 
parently the most frequent causative factor, and that bile salts in the presence 
of infection, the latter producing chemical changes in the bile, are responsible 
for the lesion. Eggers,’ in 1924, stated that infection as such has little or 
nothing to do with pancreatitis, but that the lesion is due to the action of liber- 
ated pancreatic ferments on the surrounding tissue. 

Finney,® in 1933, considered that the most important factor in producing 
the resultant destructive effect upon the pancreas, namely, the rapid edema, 
hemorrhage, and subsequent necrosis, which occurs almost immediately, is 
the bringing together within the body of the gland a mixture of pancreatic 
juice which contains, among other ferments, trypsinogen and certain activat- 
ing substances such as bile, whether infected or not, and calcium, which is 
present in tissue exudate and blood plasma. He agrees with Archibald! that 
the pathologic process is primarily a chemical necrosis and the inflammatory 
changes purely secondary. 

Dragstedt,* in 1934, in a most extensive review of the previous literature, 
to which he adds the results of his own experiments, has set forth a series of 
conclusions which are most convincing, and which appear to me to be the true 
explanation of the phenomena that have been observed. He states it has been 
assumed that various factors cause the activation of the powerful proteolytic 
enzyme trypsin while it is still within the pancreatic substance or its ducts, 
and that the active trypsin then digests the living pancreas. Sweet, in 1915, 
and Moynihan, in 1925, have forcibly expressed this view. These theories 
are based on a misconception of the properties of enzymes: that is, they act 
as catalysts in that they can only accelerate a reaction which otherwise would 
take place slowly, whereas they cannot start a reaction which otherwise would 
not occur. The proteolytic ferments merely increase the rate of hydrolysis of 
proteins produced either by the dilute acid of gastric juice or by the dilute 
alkali of the pancreatic secretion. 

Experimentally living pancreas was implanted in a window in the duo- 
denum. No digestion took place whether the capsule was intact or not. This 
proved that living pancreas cannot be digested. The necrotizing action of 
bile on the pancreas was demonstrated by transplanting a free portion of 
pancreas in a window in the gallbladder, which caused acute necrosis of the 


portion of pancreas exposed to the bile. Under the action of bile there is an 


outpouring of serum and blood in the pancreas, which is of a protective 
nature. This is digested by activated trypsin and the tissues are free to be 


further acted upon by bile. 

On the basis of existing evidence, Dragstedt states that it seems prob- 
able that approximately 60 per cent of the cases of acute pancreatitis oc- 
curring in man have developed as a direct result of the passage of bile into 
the pancreatic ducts. 

As regards the cause of death in acute pancreatitis, Dragstedt considers 
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Numbe 
that according to the prevailing theories, it is due to a toxemia originating 
in some way from the diseased pancreas. He showed by cross circulation 
experiments into a normal animal, that there was an exceedingly rapid re- 
moval of toxic chemicals from the circulating blood, which explained the 
failure to demonstrate toxic effects by the transfusion of blood from an 
animal dying from acute pancreatitic necrosis. This should not, however, 
be construed as proof of the absence of toxemia, as extracts of necrotic 


pancreas injected into the abdomen or veins of experimental animals have 


been shown to be exceedingly toxic. Further, he was able to prove by ex- 
periments that the absorption of the various constituents of the pancreatic 
juice from the peritoneal cavity were nontoxic if uncontaminated by bac- 
teria; that the products of autolysis or digestion of the pancreas by acti- 
vated pancreatic juice were nontoxic if sterilized by heat, but that if normal 
bacteria were not destroyed the toxicity was great. He states that it has 
been overlooked that there are regularly present in the pancreas of living 
and healthy rabbits and dogs, certain bacteria (predominantly anaerobes 
resembling if not identical with C. welchii), and that the toxemia is due to 
the presence of these bacteria. When the end-products of pancreatic diges- 
tion were autoclaved and introduced into the peritoneal cavity, there was 
no toxemia. 

He therefore concludes that the initial injury to the pancreas is due to 
the necrosing effect of bile, that serum and blood are poured into the tissues 
as a protective measure. These are digested and the tissues are again sub- 
jected to the action of bile. The bacteria present in the pancreas proliferate 
in the necrotic material and split the proteins by their action. The cause 
of death is due to the split protein product rather than to the bacteria. 

THE THEORY OF THE CONTINUOUS CHANNEL.—When Opie! consid- 
ered pancreatitis in 1903, a new impetus was given to the interest in this 
disease. His illustrations seemed to be quite convincing in establishing the 
effect of the continuous channel, and the flow of bile into the pancreatic duct 
was accepted as a causative phenomenon, without knowing exactly how it 
acted. As a result of this, cases were examined more carefully. It was 
found that while this phenomenon existed, it was not always present. Drag- 
stedt* estimates that, whereas 60 per cent of cases of acute pancreatitis are 
inaugurated by the action of bile, only 10 per cent are due to the blocking 
of the ampulla of Vater with a gallstone. 

Other causes were sought for. The lymphatic route was first suggested, 
I believe, by Maugeret in 1908, and supported by Deaver,* Judd,® Graham,‘ 
and others. 

Archibald and Gibbons,! in 1921, published the results of their investi- 
gations and experiments in which they criticize the lymphatic theory and 
state that the conditions for actual serious damage to the pancreas must 
certainly be three. (1) A change in the bile composition, increasing the 
proportion of bile salts. (2) Undue resistance, perhaps often amounting 
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to spasm of the common duct sphincter (Oddi). (3) Abnormal rise in 
pressure in the biliary system behind, either in the gallbladder or the com- 
mon duct. They conclude, in reference to the sphincter of Oddi, that the 
common duct sphincter is provoked to resistance, not only by acidity but 
also by a sudden distension of the common duct through abnormal and 
unexpected rise of pressure within the gallbladder. 

In 1923, Mann and Giordano® published the results of their experiments 
and investigations, which included the anatomic arrangements of the ducts, 
experiments to determine the normal pressure in the bile ducts and what 
causes it, and the effect of bile when introduced into the pancreas under 
various pressures. ‘Their observations were based on 200 consecutive au- 
topsies, and included not only the anatomic relations but also the action of 
the sphincter of Oddi. In reference to the latter, they conclude that there 
is so much variation in the relations of the different structures in this region 
there is always the possibility that in a few instances the sphincter might 
close the exit of the ampulla. They further conclude that an anatomic 
and physiologic basis for the theory that reflux of bile can occur into the 
pancreatic ducts does exist, that the evidence indicates that such a reflux 
of bile can rarely be the cause of chronic pancreatitis, but that their data 
conclusively prove that we must look elsewhere for the explanation of the 
cause of most cases of pancreatitis. 

In 1929, Cameron and Noble* published the result of their investigations 
on fresh cadavers. They criticize the work of Mann and Giordano because 
it was done on fixed specimens, and are of the opinion that the importance 
of variations of a few millimeters would not obtain in living subjects. They 
maintain that the variations in the shape of gallstones will permit them to 
occlude the orifice of the ampulla when partially extruded. They used 
casts of the ducts made from Wood's metal. On a basis of 100 cadavers 
examined, they conclude that an ampulla of Vater is present in approxi- 
mately 75 per cent of persons and that it is anatomically possible for a biliary 
calculus, lodged in the ampulla of Vater, to cause a reflux of bile into the 
duct of Wirsung in approximately 65 per cent of cases. 

It would seem from the evidence at hand that chronic pancreatitis and 
acute pancreatitis are two different conditions. Chronic pancreatitis is quite 
common and is doubtless most frequently the result of infection through 
the lymphatic system. Acute pancreatitis, on the other hand, occurs infre- 


quently, is sudden, destructive to the pancreas, and frequently fatal. It 


is reasonable to conclude that it is due to a combination of circumstances 
that are apparently infrequent. 

The case which I wish to report is one in which a patient died of acute pan- 
creatitis without operation, and in whom the autopsy revealed a large num- 
ber of small gallstones which filled the gallbladder, hepatic, cystic and com 
mon ducts, and were also present in the duct of Wirsung and even the 
branches of the pancreatic duct. 
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CASE REPORT 


The patient was admitted in an unconscious state, in profound shock, with an un- 
countable pulse, cold extremities and a clammy sweat. A history of previous attacks 

gallstone colic was obtained. The present attack began with severe pain around and 
He was given morphine without relief which was repeated in 30 minutes, 


above his navel. 
\ diffuse soreness persisted which was more 


after which he appeared to obtain reliet 
On the third day he had suppression of urine, which was 


marked above the umbilicus. 
, 


_ Hepatie Duet 


% 
8 ~ Fancreatic Duct 
\ 


Ay 
Cystic ite 
\or6/ 


Common Bile 


stone 








Cystic Duct 


Hepatic Duct 
Superior 


Pancreatic Duct 7“ ame aurea Zi 
if ; ) gm) mesenteric 


vessels 


Common Bile Duct} 


Ampulla of Vater 


Stones in pancreatic duct are similar in every way to those in 
gallbladder, and were composed of cholesterol. 


specimen. 
overcome, but that night he commenced to vomit a thin, black fluid in large quantities 


Drawing from 


ind passed the same type of fluid from his bowels practically continuously. 
The abdomen was distended but not rigid. Below the right costal margin the gall- 
ody which confirmed the previous diagnosis 


bladder could be palpated as a firm round b 


f gallstones 
It did not appear that his condition would permit an operation and he was given 
The veins were 


itravenously 3,000 cc. of 5 per cent glucose in normal salt solution. 


collapsed that it was necessary to expose the vein in order to introduce the needle 
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This was followed by a distinct improvement and the patient became rational, tal 
of going fishing, and for the first time his pulse could be counted. His blood pres 
which could be obtained for the first time was 60 systolic. However, the improver 
was only temporary and he died within 14 hours. 
Autopsy.—The small intestines were distended and in places discolored with purple 
splotches. There were large quantities of a thin odorless beefbroth fluid filling all the 
dependent areas. Fat necrosis was extensive, involving the omentum, abdominal parietes 


+ 


and the mesenteries, and even the fat in the abdominal wall. In the region of the 
pancreas the enveloping tissues were very much thickened by edema and of a dusky color, 

The pancreas was enlarged, of a dusky color and necrotic. The gallbladder con- 
tained a large palpable stone and was distended with a number of small stones and bile 

The gallbladder, ducts and adjoining sections of the pancreas and duodenum were 
removed en masse for the purpose of study. Subsequent dissection disclosed a large 
stone and a number of small pearl-like gray-green stones in the gallbladder, the hepatic, 
cystic and common ducts. A stone was impacted in the ampulla of Vater. The same 
type of stone was also found in the pancreatic duct and apparently in its radicles, as 
the stones were encountered in the substance of the gland on section. They were typical 
cholesterol stones (Fig. 1), the smaller ones measuring from 2 to 5 Mm. in diameter. 
Several were examined by Dr. J. C. Forbes of the Medical College of Virginia and 
found to be practically pure cholesterol stones 

CONCLUSIONS 

(1) The living pancreatic gland and other living tissues cannot be digested 
by the pancreatic enzymes. 

(2) Pancreatic tissue, pancreatic juice and the products of pancreatic 
digestion are nontoxic if the bacteria in the tissues have been killed by 
autoclaving or the bacteria in fluids removed by passing through a Berkefeld 
filter. 

(3) The pancreas and liver have been found to contain bacteria similar 
or identical with the C. welchii in tissue taken from living healthy animals. 

(4) The toxic effect previously observed from implanting pancreatic 
tissue aseptically is due to the action of these bacteria contained in the tissue. 

(5) All experimental observers seem to agree that the continuous chan- 
nel may be produced, at least in a limited percentage of cases, by either 


blockage of the ampulla of Vater with a stone or by the contraction of the 


sphincter of Oddi. This should be considered in connection with the fact 


that acute pancreatitis occurs in a limited number of individuals. 

(6) It is difficult or impossible to produce experimentally all the varia- 
tions in the human duct systems. 

(7) The case reported exhibits a condition accomplished by nature, in a 
living subject, that would seem to be impossible of accomplishment experi- 
mentally. 

(8) The importance of bile in acute pancreatitis lies in the fact that it 
initiates the necrosis. Following this, serum and blood are poured into the 
tissues as a protective measure. These are in turn digested by the pan- 
creatic ferments, freeing the tissue for fresh action by the bile. The bac- 
teria flourish in the necrotic tissue and produce toxins themselves but the 
greatest toxemia results from the split products derived from the protein 
tissues. 
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DISCUSSION OF THE PAPERS OF DOCTORS BAILEY AND ROBINS 


Dr. Roy D. McCrure (Detroit, Mich.) —Too many medical men to- 
day are apt to think that stones in the gallbladder are innocuous unless they 
are causing gallstone colic. This is perhaps because one sees in our autopsy 
cases gallbladders containing stones which have shown no clinical symptoms 
and at the postmortem very few pathologic changes beyond a chronic chole- 
cystitis. In our experience at the Henry Ford Hospital we have had about 
10 cases of cancer of the gallbladder, and in every one of them there were 
stones in the gallbladder as a precursor of this cancer. Recently we have 
had two cases of intestinal obstruction which were due to large gallstones 
which had perforated into the intestine and lodged at the ileocecal valve. 
In our experience we have had disappointments in cases in which we have 
removed a diseased gallbladder for arthritis, but have had enough good re- 
sults to show that cholecystectomy for chronic cholecystitis is of great value 
in the treatment of some cases of infectious or atrophic arthritis. 

We have had some experience with undulant fever which is far from 

a rare disease in Michigan and the literature suggests that a focus of the 
infection may be maintained in the gallbladder. We have removed gall- 
bladders in these cases but with no striking results, nor have we found a 
positive culture for Brucella abortus in the bile or gallbladder walls. 
_ We are still occasionally surprised to get the culture report of “positive 
tor typhoid bacillus” from stones submitted to the laboratory and cholecys- 
tectomy 1s today the most effective way of treating typhoid carriers. There 
Is no more effective way of preventing a chronic or acute pancreatitis than 
removal of a diseased gallbladder and stones from the common duct. From 
my own personal experience, as well as that of many patients, I know that 
the removal of a gallbladder with stones may remove twinges of pain and 
discomfort that were previously interpreted by the patient as of cardiac or 
‘oronary artery origin. 

On the whole, therefore, I feel that each patient with gallbladder disease 
should carefully be considered as, at least, a candidate for a cholecystectomy, 
not necessarily with the expectation of relieving any symptoms which he 
may have, but in the hope of prevention of more serious complications. 
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Dr. George A. Henpon (Louisville, Ky.).—I have found that some 
active and aggressive measures for the purpose of drainage exercise a con 
siderable degree of influence over the outcome of cases such as has been 
presented by both Doctor Bailey and Doctor Robins. An apparatus coji- 
structed, with certain refinements, on the pattern of the one that Doctor 
Wangensteen has presented, if connected with the urinary bladder by an in- 
dwelling catheter, will enable one to drain out as urine about all the water 
that individual will drink. I have had cases run four davs and in that period 
only lose 50 cc. of the water the patient drank. It also takes out of the 
blood any excess of N.P.N., blood urea or creatinine. We have applied it to 
our gallbladder cases, and found that if this apparatus is attached to the 
tube in the gallbladder, drainage of the entire biliary tree will be effected 

In the case Doctor Robins has presented, I think that by our system of 
intravenous nutrition we are able to give complete rest to the pancreas, if 
we add one unit of insulin to each 6 Gm. of dextrose that is contained in 
the solution. This is mixed before it is introduced into the blood stream. 
The process is continuous and may be extended as long as one wishes. |] 
think we have reached the time when it is no longer considered that our 
task is completed, when in an effort to drain we put one end of the drainage 
tube in the patient and lay the other end in the lap of Lady Luck. 


Dr. W. Lownpes Pepe (Richmond, Va.).—Reported a case upon whom 
he had operated for a gallbladder condition which he considered quite unique. 
CASE REPORT 

A woman, aged 47, gave a typical history of attacks of gallbladder colic which had 
occurred intermittently over a period of 22 years. There was never any fever or 
jaundice, and in the beginning they were not severe. In June, 19035, she had had two 
very severe attacks requiring several hypodermics of morphine for relief. Since then 
the attacks had been more and more frequent, and were accompanied by nausea and 
vomiting. 

A flat roentgenogram showed two very suspicious shadows in the region of the 
gallbladder, the larger one occupying a position corresponding to the dome of the gall- 
bladder and the other at a point corresponding to the cystic duct. The gallbladder 
filled and emptied normally. An oblique exposure showed the larger, upper shadow 
to lie outside the outlines of the gallbladder, but the smaller one apparently should 
have blocked the cystic duct. An intravenous pyelogram showed the kidneys to be 
functioning normally. With the normally functioning gallbladder and the two masses 
present we were forced to the conclusion that the upper stone was in an extraluminal 
pocket at the dome of the gallbladder, while the lower one probably lay in an ampulla 
which one often notes near the cystic duct. 

At operation the gallbladder was found to be very thick, and deeply embedded in 
the liver. There was a mass in the dome and a small stone in the cystic duct 
A cholecystectomy was performed. The convalescence was uneventful. 

A roentgenogram of the specimen clearly outlines two gallbladders, the one contain 
ing a stone in the dome and also in its cystic duct, the other being quite clear. A gross 
section of the gallbladders shows the normal side stained deeply with bile, while the other 
is pinkish in color, and contains two stones and a quantity of semifluid detritus impreg 
nated with calcium. 

We have then a case of a diseased gallbladder with stones, occurring concomitantl) 
with a normally functioning gallbladder. Had the stones been of the nonopaque variect) 
the report of the roentgenologist would have been a normally functioning gallbladder. 


Dr. Hugh Trout, in 1933, reported a personally observed case, and reviewed 24 others. 
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Dr. FranK H. Laney (Boston, Mass.).—Doctor Arthur W. Allen, in 
1934, reported on the value of dilating the sphincter ot Oddi with metal 
dilators. If we could only dilate the sphincter of Oddi sufficiently so that 
the stones left behind would pass of themselves into the duodenum, it would 
obviate a great many difficulties, but in using this procedure by means of the 
Bakes dilators, we have seen two instances ot ascending gas bacillus infection 
involve the liver and result fatally. 

Doctor Allen tells me that they have done 200 dilations of the sphincter 
of Oddi with these dilators and have not had any gas bacillus infection. 
It may be that we employed tco large dilators, although Doctor Allen states 
that they have used them up to the tull size of the instrument. 

It is certain that gas bacilli do exist in the duodenal contents and it 
seems certain, from our experience, that in some cases where the sphincter 
is overdilated that gas bacilli will ascend the common duct, infect the liver 
and result fatally. Having had these two actual experiences in our own 
practice, I am obligated, I feel, to report them in order that all of you may 
have them in mind if you undertake dilation of the sphincter of Oddi. 


Dr. WALTMAN WALTERS (Rochester, Minn.).—I would like to call at- 
tention to some of the things that are commonly unrecognized about stones 
in the common duct. First, in some cases of stone in the common duct 
jaundice may be absent, and second, that there are a group of patients who 
have stones in the common duct which produce intermittent fever, which 
is often described as the intermittent hepatic fever of Charcot. I have seen 
a number of patients in whom this clinical symptom was present and in 
whom there was no other symptomatic evidence of disease. On roentgen- 
ologic examination the gallbladder filled and emptied normally, and the de- 
cision as to the cause of the intermittent fever was reached only after ex- 
clusion, and even then it was not clear. Frequently in some cases of stone 
in the common duct the only symptom is that of pylorospasm, which is char- 
acterized by nausea and vomiting and occasionally by distress in the upper 
part of the abdomen after eating, with no other symptoms related to the 
biliary tract. In these cases there is usually loss of weight. 

In operations upon the gallbladder, the common duct should always be 
palpated and inspected, and opened if it is dilated or thick-walled. I have 
never seen a case of stone in the common duct in which the duct was not 
enlarged or considerably thickened. Even in the absence of a history of 
jaundice or fever, such enlarged or thickened ducts should be opened and 
explored. In two-thirds of the cases the lower end of the common bile duct 
is surrounded by pancreas. A small stone in such instances frequently 
cannot be palpated. 

Although I agree with Doctor Robins, I believe there is a common cause 
for inflammation of the pancreas. In 10 per cent of 400 cases of jaundice 
in which I have operated for benign lesions of the biliary tract, stone was 
absent from the common or hepatic ducts, the jaundice being due to ob- 
struction of the duct from pancreatitis or cholangeitis. This was recognized 
on cholecystographic examination, which I think is a very useful procedure. 
A substance Opaque to roentgen rays, such as brominol or lipiodol, is in- 
jected into the common duct through the T-tube which drains it, and roent- 
venograms taken immediately and again ten minutes later will show whether 
or not there is still stasis in the lower part of the duct due to pancreatitis, 
which can be visualized, or to sphincteritis (inflammation of the sphincter 
ot Oddi). These are all evidences that T-tube drainage should be continued. 
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As to the prevention of recurrences of stone in the common bile duct, 


time does not permit but the briefest discussion. Bacteriologic studies should 
be made of the bile found in the common bile duct when it is opened and 
explored and chemical analysis of these common duct stones should be carried 
out. Faceted stones in the common bile duct usually come from the gall- 
bladder, but the soft, crumbly stone, composed of bile pigment, is usually 
formed in the common or hepatic ducts. 

As the control of urinary infections and recurring renal calculi has been 
accomplished to a large extent by first identifying the organism associated 
with the stone, and then acidifying the urine by means of the ketogenic cliet 
(in cases of bacillary infection), or by the use of certain arsenical prepara- 
tions (in cases of coccal infections), so similar changes in the reaction of 
bile might eliminate the bacterial flora in it, even though such chemical changes 
in bile are much more difficult of accomplishment than in urine. However, 
with the halogenated phythaleins being excreted through the liver into bile, 
an antiseptic radical might be attached. 


Dr. CHARLES W. Fiynn (Dallas, Tex.).—Cited the appended case re- 

port as complemental to Doctor Bailey’s paper. 
CASE REPORT 

In August, 1035, an elderly woman was admitted to the Baylor hospital, complain- 
ing of a long disability caused by pain in her left leg. She had spent most of the last 
eight months in bed, had lost considerable weight and was unable to sleep on account of 
the pain. She also complained of some indigestion and pain in the epigastrium. Over 
a period of several days many of the ordinary methods of treating sciatica were carried 
out without result. A gallbladder visualization was effected which showed a diseased 
gal'bladder, apparently distorted by adhesions. The patient had had her teeth and tonsils 
rem oved, her sinuses were negative, the Wassermann was negative, and no other focus 
of infection could be found, which might be influencing the pain, except that apparent in 
the gallbladder. I advised its removal. 

Through an upper right rectus incision an exploration of the upper abdomen 
demonstrated an adherent gallbladder, which was apparently closing an impending 
perforation of a duodenal ulcer near the pyloric ring. The gallbladder had a few small 
stones in it. The appendix was rather fat and edematous. There were some adhesions 
about the left tube and ovary. These adhesions were released, the gallbladder and 
appendix were removed, and a posterior gastroenterostomy was performed. 

The almost immediate relief from pain in the leg was spectacular. Convalescence 
was uneventful, and three months later the patient was entirely normal, and quite free 


from any sciatic pain. 


Dr. Joun C. A. GeRsSTER (New York, N. Y.).—Cited two cases in 

which the gallbladder was apparently the etiologic factor. 
CASE REPORT 

Case 1.—A woman, aged 67, stated that she had become unconscious while sweeping 
the sidewalk, and had sustained a broken hip. The fracture was reduced and a plaster 
encasement applied. The control roentgenograms were satisfactory. 

Six weeks later she began to show signs of mental impairment, which occurred only 
during the night. There was no fever or other symptomatology. The neurologist con- 
sidered it a form of senile psychosis. She became rapidly more confused and quite un- 
manageable. The internist decided that the right heart was decompensating and_ that 
the liver was enlarged, which accounted for the pain which she complained of on her 
right side. The day following this examination, a pear-shaped enlargement, correspond 
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to the position of the gallbladder, could be felt. A cholecystectomy was performed 


A large, thick-walled gallbladder was removed. The common 


under local anesthesia. 
luct was not dilated. Her irrational mental condition subsided immediately. 

It was later ascertained that she had had indigestion and “bilious attacks” for 25 
ears, and that she had had an attack of thickened speech the day preceding her acci- 
dent Possibly fracture of the femur, therefore, might be considered as one of the 
complications of gallbladder disease. 

Case 2.—A woman, aged 67, was seen who complained of abdominal pain and 
yomiting. There was no fever or visible peristalsis A flat roentgenogram showed 
distension of some loops of small intestine. At operation nothing was discovered to 
account for her condition until, on freeing the lower edge of the omental apron, bile was 
discovered. The fibrinous tract was traced up along the mesial border of the ascending 
colon and the gallbladder was found to be covered with fibrin. No attempt was made 
to determine its cause. The gallbladder was drained. After the biliary fistula had 


healed, the gallbladder, containing one large stone, was removed. 


Dr. J. Tare Mason (Seattle, \Wash.).—Because of the wave of enthu- 
siasm for dilating the ampulla of Vater, we tested the procedure on a number 
of cadavers to ascertain how far it could be carried without tearing the 
mucous membrane. It was found that if dilatation was made beyond 5 Mm., 
it ruptured. I think Doctor Lahey’s observation and warning about 11 Mm. 
very timely. We found that although one put his hand on the opposite 
side, in order to feel certain that the dilator was in the duodenum, it was 
occasionally not in the duodenum at all, but simply pushing the sphincter of 
Oddi forward without passing through it. Accordingly we had dilators made 
on the same pattern as these but with a hollow handle. In doing a dilatation, 
after we felt that the sphincter of Oddi had been passed, saline was flushed 
through the instrument. If the saline did not pass on into the duodenum 
hut washed back through the duct we knew we had not passed the sphincter. 
| am told that another surgeon is using a similar type of dilator. I advise 
Its use. 

When we feel that the common duct is inadequately drained and that by 
passing these dilators through we may tear the ampulla of Vater, we prefer 
to perform a short-circuiting operation, and have devised a technic for ac- 
complishing this, which we feel greatly facilitates the technical part of the 
anastomosis. 





PRESACRAL NERVE RESECTION FOR THE RELIEF 
OF PELVIC PAIN AND DYSMENORRHEA 
Joun E. Cannapay, M.D. 


CHARLESTON, W. Va. 


SYMPATHETIC nerve operations for the relief of pelvic pain underwent 
a rather long evolutionary period. Beginning with the efforts of Jaboulay,! 
who, in 1808, after resecting the coccyx, made an incision in the perineum, 
resected a portion of one sacral sympathetic chain and divided the other 
for the relief of pelvic pain. A somewhat similar operation was done by 
him upon another patient. These operations were followed by temporary 
relief from pain in both cases. Postoperatively there was retention of 
urine for about 48 hours. <A short time later Garrampazzi- carried out 
Jaboulay’s technic in a patient with a somewhat similar result. The tech- 
nical difficulties of the operation were rather great and the method was 
discontinued. 

About a year later, without knowledge of the work of Jaboulay, Rugg 
operated upon the pelvic sympathetic system by the transperitoneal route 
and divided the utero-ovarian plexus. This particular operation was also 
performed by Cavazzani,t Toschini® and Parlavecchio,® all of whom _ pub- 
lished favorable results brought about by its performance. Jonnesco* un- 
dertook to resect the ganglia of the sacral sympathetic chain with the same 
idea of relieving pain. These early attempts were not followed up by their 
authors and the impress made on the surgical world by this work was decid- 
edly of an ephemeral nature. 

In 1913, Latarjet and P. Rochet* proposed to relieve certain types of 
painful chronic cystitis by dividing the sympathetic nerve branches supply- 
ing the bladder and lower end of the ureter. Their first operations were 
too radical and resulted in permanent retention of urine. Later, Rochet 
did a partial bladder denervation with good results in five cases. 

In 1920, Badulesco® and Gomoiu!® began to attempt the relief of pain 
resulting from inoperable cancer of the uterus by interrupting the sympa- 
thetic fibers along the line of the internal iliac arteries by ligation, but their 


results were not very satisfactory. However, Leriche,!! in 1921, performed 


a peri-arterial sympathectomy of the iliac arteries with a view to the relief 


of dysmenorrhea and trophic conditions of the external genitals, with con- 
siderable success. Later, he and Tisserand’? began operating for the relief 
of pain in inoperable cancer, doing peri-arterial sympathectomies of either 
the iliac arteries or of the aorta. 

In 1922, Hallopeau'® published a report of a case of severe neuralgic 
pain in the pelvis in which he resected the hypogastric nerves in addition to 
doing a peri-arterial sympathectomy with a successful result. In regard to 
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the old operation of division of the uterosacral ligaments, lately revived by 


Condamin,!* it was at first thought that the good results achieved were due 
to a mechanical change, but it is now quite certain that, in effect, the opera- 
tion was a sympathectomy and that is undoubtedly the reason why it re- 
lieved pelvic pain. 

Gaston Cotte,!® from 1921 to 1924, did a number of pari-arterial sympa- 
thectomies and also developed the idea of resection of the pelvic nerve, as 
had Latarjet and Rochet or the superior hypogastric plexus as Hovelacque" 
suggested. He came to the conclusion that sympathectomy was more ef- 
ficacious and much easier to perform than peri-arterial denervation. Like- 
wise, Diez,!* in 1924, resected the lumbar sympathetic chain on either side ; 
about this time Bittmann!’ resected portions of the lumbosacral sympathetic 
chain along with the inferior mesenteric ganglia; the rami communicantes 
were divided by Gaza,!® also by Pieri?® Lhermitte and Dupont?! began to 
denervate the ovaries, all with the idea of relieving pelvic pain. 

In 1924, Cotte developed a standardized presacral sympathetic neurec- 
tomy and published a description of the technic of his operation. The 
year following, he reported the results of the operation and gave definite 
indications for the procedure. Since this time the use of the operation, 
more particularly in Southern Europe, has been widespread. The labors 
of Leriche, Cotte and Michon*? have been largely responsible for placing 
the procedure on its present sound surgical basis. Numbers of satisfactory 
results have been reported by many French, Italian, Roumanian, [English 
and German surgeons, likewise by surgeons from Spain, Brazil, the Argen- 
tine, Switzerland, Poland, Russia, Finland, and Sweden. Series of  suc- 
cessful cases have been reported in the United States by Adson and Masson,** 
Counseller and Craig,?4 DeCourcy,?> Wetherell,?® Pemberton,?* Kindel,** 
’ and others. 

Anatomy.—(1) The plexus submesenteric of Winslow®®; (2) the ner- 


Keene 


vus uterinus magnus of Tiedemann*!; (3) the plexus uterinus magnus of 
Frankenhauser®?; (4) the presacral nerve of Latarjet and Bonnet; (5) 
the prelumbar nerve of De Rouville** ; (6) the superior hypogastric plexus of 
Hovelacque!® is, according to Elaut,?4 made up about as follows: Beginning 
in the plexus situated between the superior and inferior mesenteric arteries, 
to these nerve elements are added the intermesenteric nerves of Petit-Dutaillis 
and Flandrin,*®* also lumbar sympathetic fibers from both sides, so that at 
the level of the inferior mesenteric artery these nerves divide into two dis- 
tinct bundles—the inferior mesenteric plexus and the superior hypogastric 
plexus (Figs. 1 and 2). 

According to Hovelacque, the superior hypograstic plexus is essentially 
a continuation of the inferior mesenteric plexus below the inferior mesen- 
teric artery and includes the part of the plexus that extends from the su- 
perior part of the fourth lumbar vertebra to the middle of the first sacral 
vertebra, where it divides into two terminal plexuses called the right and 
left inferior hypogastric plexuses. 
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Important branches to this plexus come from the lumbar sympathetic 


chains. Delmas and Laux*® found that branches come from the first and 
second lumbar ganglia, also from the third and fourth, and that the superior 
mesenteric plexus is made up in similar fashion to the splanchnic nerves 
and consequently these branches are often referred to as the pelvic splanchnic 
nerves. About one inch below the origin of the inferior mesenteric artery 
the superior hypogastric plexus begins. The plexus enters the pelvis over 
the bifurcation of the aorta, crosses the left iliac vein, passes over the sacral 
promontory and on down over its anterior surface. According to the studies 


$7 


of Elaut, also Dobrzaniecki and Serafin,*‘ the arrangement of the plexus 
is quite irregular and variable, sometimes approaching a definite band and 
again spreading out fanwise in several branches. Generally speaking, the 
lower end of the superior hypogastric plexus is about on the level of the 
bifurcation of the common iliac artery. Segond** has shown the plexus 
to consist of a network of nerve fibers closely united by anastomosing 
branches and connective tissue. It extends from the upper part of the lum- 
bar to the middle of the first sacral vertebrae. Elaborate histologic studies 
of the pelvic sympathetics and their ultimate distribution have been made 
by Kuntz,*® also by Dahl.*° 

GENERAL CONSIDERATIONS.—The pelvic sympathetic nerves are mainly 
afferent. They probably have to do with the regulation of the functional 
activities of the internal pelvic organs, and they likewise exercise some con- 
trol over their vascularity and visceral sensibility. It is believed that the 
hypogastric plexus exerts a vasoconstrictor effect on the blood vessels of 
the internal genital organs and that the parasympathetics have a reverse 
effect. It not infrequently happens, after presacral resection, if it is done 
a few days before a normal menstrual period is due, that a supplementary 
period may intervene. However, afterward, the periods resume their routine 
regularity. 

Fontaine and Herrmann,*! and others have expressed their belief that 
the hypogastric plexus carries the more important pathways of sensation 
from the internal genital organs to the medullary centers and that section 
of the superior hypogastric plexus above the hypogastric ganglion is a safe, 
simple and efficacious way of interrupting these pathways in the treatment 
of the functional type of dysmenorrhea as well as a method of relieving 
other forms of pelvic pain. Craig, also Douglass,** have practiced resection 
of the presacral nerve for the relief of pain in certain cases of interstitial 
cystitis. Learmonth and Braasch,** also Fulcher,** myself, and others have 
resected the presacral nerve in the treatment of cord bladder with good 
results, 

In patients in whom there are definite anatomic or pathologic lesions 
present which may account for part of the pelvic pain, I would not advise 

section of the superior hypogastric plexus as the sole therapeutic procedure, 
ut believe the lesions as far as possible should be corrected and that the 
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sympathectomy should then be done. This last 1s believed an important part 
of the operation in such cases. 

Rankin? states that he does a resection of the superior hypogastric 
plexus, including the inferior mesenteric ganglia, in cases in which he does a 
combined abdominoperineal resection of the rectum. He believes that cases 
so handled are less likely to have complications involving the urinary blad- 
der and that its emptying will be more complete. 

Many remedies have from time to time been suggested for the relief of 
dysmenorrhea, such as hot baths, various drugs, including purgatives, seda- 
tives—such as belladonna and codeine; minor surgical procedures such as 
dilatation of the cervix, correction of uterine flexions, or both. Since Novak* 
showed that the rate of blood flow during the normal menstruation does not 
exceed two-thirds of a drop per minute, and in view of the fact that many 
of these patients have cervical canals that are patulous, it is rather im- 
probable that the caliber of the cervical canal does have much, if any, bear- 
ing on the etiology of dysmenorrhea. The woman complaining of pelvic 
pain and dysmenorrhea without demonstrable pathology has for many years 
been more or less of a bugbear to the surgical profession. While there have 
been a multitude of remedies in the past for this condition, all of them 
have been disappointing. Finally, in quite a few of these patients the 
ovaries or the uterus, or both, have been removed, with disastrous results. 

Many theories have been formulated in regard to the ultimate cause of 
dysmenorrhea. The pain in this condition, I believe, generally is thought 
to be due to excessive contraction of the uterine muscle. Some have thought 
that this is due to disturbances resulting from endocrine imbalance, some 
to nerve imbalance, or, as Pemberton has recently suggested, arterial spasm; 
just which one of these, or several different factors may play a part, I be- 
lieve no one can definitely say. At some time in the future, many of these 
cases will probably be relieved by the use of endocrines. At the present 
time it seems that the best thing we have to offer is surgery. 

Some of the unfortunate victims of dysmenorrhea or pelvic pain have 
been treated as neurasthenics; doubtless the fact has been very well estab- 
lished that constant, nagging pain in itself may bring about a condition of 
nervous instability. It is probably part of a vicious circle. The greater 
the nervous and mental instability, the lower the threshold of pain and the 
less able the patient is to resist discomfort and suffering. 

It has seemed that in the presacral nerve resection we have an operation 
that compares favorably with many of our well established, standardized 
surgical procedures, a remedy that does enable us in some cases to rehabili- 
tate a certain type of patient. In this work we have attempted to apply 
presacral resection not only to cases of primary pain and dysmenorrhea 
without demonstrable pathology, but also to secondary types in which the 


pain followed pelvic disease, inflammatory or otherwise, likewise the in- 
termenstrual pain or Mittelsc:mertz of the Germans, the neuralgic pain 


incidental to sclerocystic ovaries, etc. 
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It has been our belief that the pelvic lesions should be corrected as far 


as possible by surgical procedures and if, in the opinion of the surgeon, the 


removal or correction of the pathology found would not reasonably insure 
the patient comfort and freedom from pain, presacral resection should also 
be carried out. Resection of the presacral nerve has no adverse effect on 
either the anatomy or physiology of the pelvic organs. Cotte, Aubert,*’ 
and others have reported considerable numbers of normal pregnancies fol- 
lowing this surgical procedure. 

INDICATIONS.—D ysmenorrhea—Cases in which no organic lesion can 
be found to account for the pelvic pain; persistent pelvic pain following 
pelvic operation; cases in which the pathologic lesion is known but is too 
extensive for complete removal; pelvic pain associated with anatomic or 
pathologic lesions, the correction of which in the opinion of the surgeon 
may not give the patient entire relief, and pelvic pain, the result of inoper 
able carcinoma of the pelvis and not associated with bony metastases or 
ureteral blockage. At times the operation is doubtless of some value in 
conditions such as dyspareunia, vaginismus and pruritus vulvae. 

Kindel and others are of the opinion that the most favorable cases for 
presacral nerve resection are those in which the pain is a dull, deep ache in 
the pelvis, existing usually not only at the time of the menstrual period, 
but at other times as well; pain extending downward to the region of the 
coccyx, to the rectum, also to the inner surface of the thighs. It is also 
believed that in cases having pain of that type or in any one of the above men- 
tioned locations that the results will likely be favorable. 

Presacral resection may, in the opinion of Rozemon and Lambret, and 
others, definitely tend to regularize the menstrual function; probably favors 
the absorption of pelvic adhesions and tends to cause the disappearance of 
parametritis and inflammatory lesions in the pouch of Douglas. 

OPERATION.—T ype of Operation.—Resection of the superior hypogas- 
tric plexus in the usual manner, or resection of the superior mesenteric gan- 
glia, or section or removal of the lower part of the lumbar sympathetic chain- 
of one or both sides, or all three of the above mentioned procedures com- 
bined. 

While the operation in the average case can be most easily accomplished 
through a left rectus incision extending a little above the umbilicus, it can 
also be very well performed through a Pfannenstiel incision; a modifica- 
tion of the latter approach is advantageous in case of obese patients. While 

great many surgeons advise that we begin resecting the plexus above and 
carry the dissection of the nerve fibers downward, my personal belief is 
that the operation is more readily performed if the reverse method, be- 
ginning below, is used. 

Dangers of Operation—The inferior mesenteric vessels are sometimes 

direct and intimate relationship with the presacral nerve, particularly 

hen the pelvic mesocolon is implanted so as to overlap the left iliac 
ssels. This condition is said by Elaut to occur in about eight per cent 
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of cases and may make it difficult to separate the nerve fibers without injury 


to important blood vessels. Fibers of the plexus may at times pass outward 


in a long loosely mobile mesocolon rather than across the trigone, bounded 
by the iliac vessels. He also mentions a case in which there was a large 
anomalous vein which passed across the interiliac trigone and drained into 
the common iliac vein. 

In some of our more severe cases of pelvic pain associated with dysmenor- 
rhea, we have, in addition to resecting the presacral nerve, in some instances 
resected a portion of the lumbosacral cord in the region of the third and 
fourth lumbar ganglia. 

Jianu*® does a most extensive sympathectomy for the relief of pain 
from inoperable cancer of the servix, removing most of the sympathetic nerve 
fibers from the renal plexus down to and including the inferior hypogastric 
plexus. He states that all of his patients who survived the operation were 
completely and permanently relieved of pain. 

While the usual site of pain was in the lower abdomen and back, Ber- 


9 reported relief of pain extending downward in the 


nard and Theodoresco 
legs, and in one patient in the heel as well. The above quoted authors were 
unanimous in denying any permanent untoward effects from these opera- 
tions. Temporary incontinence of urine and feces was observed, usually 
lasting for only a few days. In no case was there any impairment of either 
sensory or motor function of the extremities. 

The following criteria have been suggested for the selection of some 
of the suitable cases for sympathetic resection: (1) Patients suffering from 
severe pain resulting from inoperable cancer of the uterine cervix; (2) the 
pain is intense and not improved by irradiation therapy; (3) roentgenologic 
examination of the pelvis reveals no evidence of bone invasion; (4) blood 
chemistry shows that the blood urea nitrogen is within normal limits; (5) 
blood and hemoglobin estimations are 50 per cent of normal or greater. 

In Behney’s®® list of 22 operative cases for the relief of pain incidental 
to inoperable uterine cancer, he found that the pain was relieved in 72 per 
cent. However, he believes that the failures in some cases were due to 
technical difficulties which prevented a complete and radical type of opera- 
tion. Greenhill and Schmitz®! have likewise reported a number of excellent 
results in such cases. 

ResuLts.—A total of 85 presacral neurectomies have been done by us; 
all except seven of these have been done in one hospital, the Charleston 
General Hospital by myself and surgical associates, Drs. Hugh A. Bailey and 
W. L. Cooke. These cases have been followed up closely and checked care 
fully, both before operation for definite indications and since, for results. 
We are unable to trace one of the patients; six of the above number have 
undergone operation too recently to be included in this report. This leaves 
a total of 78, on which we have been able to secure a detailed follow up. 

Naturally, the most favorable results have been with the primary type 
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of dysmenorrhea. Among the first apparently successful cases there have 


been a few recurrences, two of the recurrent cases have been reoperated on 
and in each case we have found that neuromata had formed on the cut ends 
of some of the nerve fibers. It is believed that this may have accounted 
for the recurrence of the pain. Other failures may have been due to in- 
complete operations, possibly an abnermal distribution of nerve fibers at 
times plays a part. Doubtless some of our failures have been due to im- 
proper selection of cases. 

Many of our cases have been of the severer types, some of them having 
nausea and vomiting with severe pain radiating down the thighs at the 
time of the menses, many of them having to spend several days in bed 
and requiring hypodermics of morphine. A number of these patients have 
stated that the operation has given them a degree of comfort that they 
had hitherto not known or imagined, and a new outlook on life. 

It must be borne in mind that in recording results after operations, in 
some cases at least, the apparent failure to give the patient lasting relief is 
due to the result of intercurrent infections, such as tubo-ovarian inflammation 
of venereal origin. We found this to be the case with two of our patients 
who had reported recurrence of pain after leaving the hospital, both of 
them having developed pus tubes subsequent to presacral operation. 

As Craig®? has pointed out, there will probably always be as much as 10 
per cent of poor results in cases of dysmenorrhea, due to the border line 
type of case, some of them being the victims of a constitutional biologic 
inferiority. 

Fifty-nine cases have been operated on between six months and two and 
one-half years. Twenty-five cases within the past six months. Results 
about the same. Eighty-five cases have been operated on altogether. One 
has not been heard of since operation. Six have undergone operation too 
recently to report. 

Two patients died: one patient died of peritonitis of unknown cause, 
probably due to some infection introduced at the time of the operation. At 
postmortem the peritonitis was found to be apparently general and its erigin 
could not be found; the incision in the parietal peritoneum was perfectly 
healed. The second patient had an inoperable cancer of the cervix, and 
died of acute cardiac failure the following day. 

Two of the patients who had recurrence of pain following operation 
were reoperated on without improvement. 

One patient, following operation two years ago, is now six months 
pregnant. 

Seventy-one of the cases selected for this operation were taken from a 
total of 2,433 gynecologic cases examined at the Charleston General Hos- 
pital Clinic (Table T). 

The following typical case histories are appended in order to give a gen- 
ral idea of the class of patients upon whom operation was undertaken: 


893 - 








JOHN E. CANNADAY rarity 


June, 1938 


TABLE [| 


RESUME OF 78 CASES OF PRESACRAL SYMPATHECTOM\ 


Per- Mi tal- 


ae Com- 
No. of Im- Unim- centage ity, 
: plete Deaths 
Cases prov ed prov ed ar Im- Per- 
Relief 
proved centage 
Pelvic pain 2 j 4 21 I 84 03 
Dysmenorrhea and pelvic 
pain ; II 5 I 5 Oo go 
Dysmenorrhea 21 . 3 13 e) 85+ 
Pelvic pain and constipa- 
aon.... , ! 5. I 2 oO 100 
Dyspareunia and pelvi 
pain... .. 4 2 I I oO ve 
Pelvic pain following ab- 
dominal operation 4 2 2 oO 50 
Inoperable cancer 2 I I 100 03 
Totals 78 20 11 45 2 834 02% 
OPERATIVE PROCEDURE 
Presacral nerve resections 
alone. . 41 I] 6 23 I 82 02 
Presacral nerve and addi- 
tional operations 19 6 I 12 oO gI 
Presacral nerve and lumbar 
ganglionectomy 12 3 2 6 I 75 .08 
Presacral nerve, lumbar 
ganglionectomy and ad- 
ditional operation 6 2 4 re) 55 
Totals. . ; 78 20 II 45 2 83+ 02% 


ILLUSTRATIVE CASE REPORTS 
Case 1.—Mrs. N. P. F., No. 44085, aged 31, admitted to the Charleston General 
Hospital, May 8, 1935, complaining of pelvic pain for several years, which is worse 


4? soreness and aching about the pelvis; is 


during her menses; has a constant feeling 
subject to headaches and feels quite miserable most of the time. 

Operation, June 9, 1935.——There were a few fibrous adhesions on the posterior 
surface of the uterus. The uterus was otherwise normal in appearance and size, rela- 
tively speaking. The appendix had been previously removed, ovaries, tubes and gall- 
bladder apparently negative, relaxed perineal outlet. Procedure: Resection of the 
fundus of the uterus, resection of the presacral nerve, cauterization of the cervix and 
perineorrhaphy. 

The patient made an uneventful postoperative recovery and was discharged June 1, 
in good condition. Three months later she wrote: “My operation has given me com- 
plete relief from the pain from which I suffered before. I feel so much like a new 
person that I haven’t words to express how grateful I am.” 

Case 2.—Miss S., No. 40673, aged 19, admitted to the Charleston General Hos 
pital, June 8, 1934, complaining of severe pelvic pain at her menstrual periods, especial!) 
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during the first few days when she had to go to bed. She routinely spent from thre¢ 
s to a week in bed at each period, was violently nauseated, had severe pains running 


down the inner surface of both thighs. Had previously had a dilatation of the cervix 


qay 


without effect. 

Operation, June 9, 1935.—The pelvic organs were found to be apparently negative 
in all respects. The appendix was removed and presacral nerve resection was performed. 

Following the operation the patient made an uneventful recovery, and during her 
stay in the hospital menstruated once without pain. She was discharged June 23, in 
vood condition, has returned several times at our request for observation and states that 
she has experienced complete relief from her previous dysmenorrhea. 

Case 3.—Mrs. A. L. R., No. 45347, aged 37, admitted to the Charleston General 
Hospital June 2, 1935. She states that since the birth of her child, seven years ago, she 
has had a bearing down sensation and dult ache in the pelvis, had a suspension of the 
uterus and perineorrhaphy five years ago, has very painful monthly periods, frequency 
of urination at times, and a sensation of pressure in the bottom of the pelvis. 

Operation, June 3, 1935.—Uterus bound down by adhesions in position of anteflexion ; 
vallbladder, appendix, tubes and ovaries normal. Uterus normal size. Procedure: The 
cervix was cauterized, subtotal hysterectomy, appendectomy and presacral nerve resection. 

The patient made an uneventful recovery and left the hospital on June 20, 1935. She 
wrote two months later that she was completely and entirely relieved of the pelvic ache 
and bearing down sensations, and is comfortable for the first time since the birth of 
her child. 

Case 4.—Miss E. R., No. 45674, white, aged 18 years, admitted to the Charleston 
General Hospital June 24, 1935, complaining of deep nagging pain in the right lower 
quadrant of abdomen, and soreness in the left lower quadrant. 

The patient states that she has frequent sharp pains in the right lower abdomen, 
since she was operated on for appendicitis, in August, 1934; that she has nausea asso- 
ciated with the pains but never vomits. Is constipated, menstrual periods are regular 
and normal, except for severe cramping pain 

Operation.—Incision through the old scar line, this being completely excised. The 
cecum was adherent near the under surface of the incision which had been made for 
removal of the appendix, but there were no adhesions between the small bowel and 
incision. Exploration of the abdomen revealed no other pathology. The adhesions be- 
tween the cecum and anterior parietal peritoneum were not disturbed. 

Presacral nerve resection, including the nerve fibers from the promontory of the 
sacrum up to, and around, the origin of the inferior mesenteric artery; the right lumbo- 
sacral cord was divided. 

The patient left the hospital on July 12, 1935, in good condition. On September 18, 
1935, her doctor reports that “She seems to have made a satisfactory recovery and has 
secured complete relief.” 

Case 5.—Miss S. K., No. 38537, colored, aged 18, high school student, admitted to 
the Charleston General Hospital, April 8, 1934, complaining of severe cramping pain 
in the lower abdomen incidental to the onset of each menstrual period. She states that 
he began menstruating at 12 years of age and that all of her periods since have 
een accompanied by severe and excruciating pain; that she is usually in bed for several 
lays at the time of her monthly periods. 

Operation.—Pelvic organs and appendix apparently negative. Resection of the pre- 
sacral nerve and appendectomy. The patient made an uneventful recovery and left the 
hospital on the twelfth postoperative day. On June 6, 1934, she reported complete relief 

mm the pelvic pain at her monthly periods. However, in September, 1935, she stated 
hat she had gotten married a few months previous and since that time had some re 
irrence of pelvic pain. Examination revealed an adherent mass on the left side of the 
lvis, apparently the result of tubo-ovarian infection 


895 














CANNADAY Annals of Surgery 


June, 1 6 





JOHN E. 


CoM MENT.—Our cases have been selected with a good deal of care and 


operation has been advised only in those patients in whom the symptoms 
have lasted for a long time, and which have resisted adequate medical treat- 
ment. We have tried to select them in a way that would enable us to prop- 
erly evaluate the value of the operation. T‘or instance, when any urinary tract 
pathology was suspected the case has undergone a careful urologic examina- | 
tion. 

As before indicated, in selecting cases, we have considered only those 
in which the pain has existed in the same location over a period of years 
rather than for a few weeks or months, or those patients in whom a routine 





severe dysmenorrhea has existed over a period of years and which medical 
treatment has failed to relieve. We are not proposing the method in any 
sense as a cure-all but do believe that it has a definite place in the relief 
of a certain class of patient. 1 am convinced that it has enabled us to relieve 
a number of these unfortunates and in some cases, at least, to make them 
useful members of society again. 

SuMMARY.—It is believed that the results obtained by the operation of 
presacral nerve resection for the relief of dysmenorrhea and _ pelvic pain 
compare favorably with those obtained by many of the standard surgical 
procedures. The method is not put forward in any sense as a panacea. 

It is apparently of more value in the treatment of primary than of secon- 
dary dysmenorrhea. 

It is of great value in the relief of pelvic pain, whether the cause is of 
undetermined origin, sclerocystic disease of the ovaries, the result of 
inflammatory disease, or pain due to inoperable uterine cancer. However, 





every available means of relief should be tried before resorting to operation. 
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DISCUSSION OF PAPERS OF DOCTORS BLACK AND CANNADAY 


Dr. Emre Novak (Baltimore, Md.).—There is no gynecologic prob- 
lem which constitutes such an efficient test of the gynecologist’s knowledge, 
his thoroughness, and the breadth of his scope, as the management of pri- 
mary dysmenorrhea. -Its causes are varied, and the treatment must be varied 
also. Many cases can be relieved by constitutional upbuilding, not a few by 
psychotherapy, and some by organotherapy. But there is a small residue of 
cases which are intractable to even the most comprehensive plan of treat- 
ment, so that even hysterectomy has to be considered. As a matter of fact, 
there are some surgeons who have resorted to this very radical procedure 
many times, even in young women. 

It is in this intractable and very severe type of dysmenorrhea that pre- 
sacral sympathectomy must be welcomed as a valuable addition to our ther- 
apeutic armamentarium. But I repeat that, if other more conservative 
measures are conscientiously carried out by both patient and physician, this 
group should not be large, so that no one surgeon should have any consider- 
able number of cases of this operative procedure to report during any one 
year. 

| have performed the operation in only a few selected cases of the ag- 
gravated type, and thus far have been pleased with my results. The opera- 
tion may be fairly said to be a simple one. In picking up the fibers of the 
plexus, I have found the tenaculum a useful instrument. As some of the 
fibers are often found behind the left iliac vein, this vessel must at times 
he drawn aside to get at them. 

In spite of the fact that we now have available reports of many of these 
operations, it is still too early to evaluate it very accurately. Since dysmen- 
orrhea is a subjective disorder, the psychic factor in its causation, and also in 
its cure, is difficult to eliminate. The procedure can often be usefully com- 
bined with other pelvic operations. For example, if a dysmenorrheic patient 
has a sharp retroflexion, it is often impossible to be sure how much the 
displacement has to do with the menstrual pain. In such cases it is often 
a good plan to combine a presacral sympathectomy with the suspension 
operation, even though such combined operations may make it impossible 
to tell which contributes most to the relief of the patient. 

It is obvious that the operation will lend itself very readily to abuse, if 
gynecologists come to look upon it as a short cut to successful treatment, 
without the necessity of thorough study of the individual case and without 
the trial of more conservative measures. 


Dr. Joe V. Mercs (Boston, Mass.).—Dr. J. C. White and I have tried 
to work out the value of this operation for dysmenorrhea. We have done 
no other surgery upon the patients, such as dilatations, salpingectomies, sus- 
pensions, etc. In a group of 15 cases, the first 12 had a perfect result, 
but the last three have about the same amount of pain as before the opera- 
tion. It is possible that our neurectomy was not extensive enough or that 
some fibers were left untouched. We feel that the operation is of extreme 
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value, but that it cannot be hurried through, and that the dissection must 
be complete. Whereas | felt we could always guarantee a cure, lately | 
have felt less positive. 

Dr. Guy L. HuNNeR (Baltimore, Md.).—In spite of the rapidly i 
creasing literature favoring the operation of presacral sympathectomy for 
the control of pelvic pain, | have not as yet made use of this newer pro 
cedure. When we hear such convincing papers by men of such known 
conservative tendencies as Doctors Black and Cannaday, we must conclude 
that we may have been missing opportunities for helping certain patients, 
who can be relieved in no other way. 

While I cannot discuss this operation from the viewpoint of personal 
experience, I do wish to offer what | think may be a helpful suggestion from 
the viewpoint of diagnosis and the selection of cases in real need of the 
operation. 

It is not generally known that ureteral stricture is one of the common 
causes of dysmenorrhea. Doctor Cannaday, in discussing his indications, 
states that “It must be known that the pain is not due to ureteral blockage 
or to malignant metastases, otherwise no benefit could be expected,” and 
later he observes, “When there is the least suspicion of urinary tract pa- 
thology, the case has undergone a careful urologic examination.” | know from 
a considerable experience with patients referred because of dysmenorrhea, 
which resists all the usual remedies, that not all diagnosticians have reached 
the advanced stage where they keep in mind the possibilities of genital tract 
symptoms being due to disease of the urinary tract. There is no mystery 
concerned, and no difficulty, in differentiating most pgtients suffering with 


ureteral dysmenorrhea. Many of them are diagnosed with a reasonable 
degree of certainty on the history alone. In some the history is only slightly 
suggestive, or perhaps gives no clue pointing to a urinary tract origin of the 
pain, and the diagnostician gets his first clue when making the routine 
physical examination. In a few the anamnesis and physical examination may 
both leave one in serious doubt, and then special urologic methods have 


to be used. 

First, what are some of the suggestive points in the patient’s history? 
I have learned to suspect ureteral dysmenorrhea if, in answer to the first 
question as to the patient’s complaint, she places her finger tips over the 
region of Poupart’s ligament, and says, “I have pain in my ovaries at the 
monthly period.” This at once suggests the possibility that the pain may 
not be of uterine origin. Further questioning often reveals that this pain 
begins a few days or even a week before the flow begins. In other words, 
it seems that the premenstrual congestion further narrows the ureteral lumen, 
causing greater muscular activity and consequent pain in the tender stric- 
ture areas. 

We have not time to elaborate on the great variety of collateral symp- 
toms that may be present in any patient subject to renal stasis. We simply 
need recall the classic picture of ureteral stone, for stricture by itself can 
duplicate every symptom associated with stone. 

The history may show that during most of the time the patient is sub 
ject to any one, or to combinations, of these symptoms, but they are so 
exaggerated in the premenstrual and menstrual epoch as to convince the un 
initiated that they must be of genital tract origin. 

The ureteral dysmenorrhea may have been present from the onset of 
menstrual activities, for stricture occurs frequently in the young. A dysmen- 
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orrhea coming on after several years of painless periods, and in the absence 
f evident pathology in the genital tract, may be of ureteral origin. 

\ dysmenorrhea which is not cured by childbearing and is not accom- 
panied by evident pathology in the genital tract is likely to be of ureteral 
origin. Not infrequently the history of dysmenorrhea begins soon after a 
childbirth, and in the absence of evident genital tract cause, one should think 
of the ureters; for latent or quiescent stricture is often stirred into the active 
production of symptoms, after the trauma of childbirth, operation, or a 
severe accident. Second, if the dysmenorrhea is of ureteral origin, what 
do we find on making the routine physical examination? The kidneys if 
palpable are often tender. If they are not palpable there is sometimes com- 
plaint of tenderness in the attempt to palpate them. On palpation over the 
ureters at the pelvic brim crossing usually there is tenderness and this some- 
times is referred to the bladder. On palpation of the ureters in the jux- 
tavesical or broad ligament regions, they are tender, and the patient often 
exclaims, “That is my menstrual pain.”” Doctor Cannaday has quoted Cotté 
as advising the presacral sympathectomy for dyspareunia. I find that the 
most common cause of dyspareunia that is located deep within the pelvis 
is ureteral stricture. If bimanual pelvic examination reveals gross pathology, 
such as uterine tumor, ovarian cyst, pelvic inflammatory disease, or malpo- 
sition of the internal genitalia, and if we have already found the above 
evidences of ureteral stricture, we should be very careful in our prognosis 
as to what the proposed operation will do toward relieving the patient's 
symptoms. Many women have had their pelvic organs removed because 
of symptoms arising chiefly in the urinary tract. Of course, the dvsmenor- 
rhea is relieved but the collateral symptoms often continue to keep the 
patient a semi-invalid. Third, in case the history and physical examina- 
tion suggest the ureteral cause of dysmenorrhea, what do we learn by special 
urologic methods? By the bulb test we easily determine whether there is 
organic narrowing of the ureteral lumen. and if stricture is present we re- 
produce the patient’s menstrual pain. Most valuable and most convinc- 
ing is the relief by simple urologic methods of symptoms which have defied 
all of our usual therapeutic measures. 


Dr. W. F. SHALLENBERGER (Atlanta, Ga.). 
procedure is limited to six cases. One was a patient suffering from pain 
due to recurrent carcinoma of the cervix in which the results were only 
fair. In another instance, in the course of a pelvic operation at which I 
did a hysterectomy and excised large varicosities from the broad ligaments, 
| also did a presacral nerve resection hoping to relieve a dyspareunia. There 
was practically no benefit derived from this procedure. In four patients the 
operation was performed for so called essential dysmenorrhea. These op- 
erations were all done in young women, one of whom had had two previous 
abdominal operations and had had a stem pessarv inserted without any re- 
lief. In fact, she seemed to be getting worse. The urinary tract had been 
investigated and was ruled out as a cause of the pain. The girl was des- 
perate and almost on the verge of suicide and had begged me to do a hyster- 
ectomy ; T decided, however, to try a nerve resection, which T did about 18 
months ago. The results so far have been satisfactory. In the remaining 
three patients the results have been perfect. 





My experience with this 





Dr. Henry D. Furniss (New York, N. Y.).—TI have performed this 
operation six times. Three cases of Hunner ulcer, with temporary relief in 
one, and satisfactory results in the other two; as one of these two had fulgura- 
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tion of the ulcer, and the other a partial excision of the bladder, it is difficult 
to say how much credit should be given to the sympathectomy. One patient 
with retroversion suffered with severe dysmenorrhea; she was complete!) 
relieved after a round ligament shortening and a sympathectomy. Beginning 
four days after operation she had slight incontinence of urine for nearly a 
week. <A fifth patient, one with dysmenorrhea, besides the nerve resection, 
had an endometrioma of the left ovary removed. She was relieved of her 
pain. The sixth case had an inoperable carcinoma of the bladder; the ureters 
were implanted in the inguinal region, and a sympathectomy performed ; the 
secret‘on from the bladder growth caused bladder pain when she had to evacu 
ate it—about every four hours. A vesicovaginal fistula was made with the 
cutting current, following which she was relieved fully 90 per cent. 

As more than the sympathectomy was done in all of these cases, it is 
difficult to determine to just what degree credit is to be given it. 


Dr. WitttAmM T. BLack (closing).—I agree that these cases should be 
very carefully studied, for the operation may be abused and do a great deal 
of harm. I neglected to mention that two of these patients had symptoms of 
‘low voiding after the operation: one for two months and one for three, but 
they cleared up and they have remained normal. It is not necessary to catheter 
ize in these cases oftener than after other abdominal operations. My results 
have been very favorable, and the most appreciative patients | have had for 
some time have been those in whom a neurectomy was performed. 


Dr. Joun E. CANNaAbAyY (closing).—I agree with Doctor Novak that the 
operation should be done in a way to enable us to properly evaluate the 
method, and it should never be done without previous recourse to all known 
means of relieving the patient otherwise. In the cases in which we have 
operated, the patients in most instances had been suffering for years. \e 
have not employed it for patients who have suffered only a few months. but 
only in those cases that we felt could not be relieved by any other available 
means. We have not noted any undue incidence of catheterization after these 
operations; I am sure this has happened no more frequently than in other 
cases. I did not intend to convey, and do not feel, that this operation is in 
any sense a panacea, but I think it stands with other standard procedures. 
One group in which we have used it is one in which we will not be able to 
absolutely determine which procedure has given relief, but I believe in justice 
to the patients if they have a pelvic operation for other conditions, especially 
for minor disorders; unless the surgeon is certain, in his own mind, that the 
anatomico-pathologic corrections will relieve the patient’s symptoms, he 
should, in addition, perform a presacral nerve resection. I cannot believe it 
does any harm, and if anything can be done to help insure permanent relief for 
these patients I think it should be done. 
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PRESACRAL 


FROM THE GYNECOLOGIC DEPARTMENT, UNIVERSITY OF TENNESSEE, MEMPHIS, TENN 
\ RESECTION of the presacral (hypogastric) nerve for the relief of dys- 
menorrhea and pelvic pain has given excellent results in the majority of the 
24 cases herewith reported. The reports from foreign, as well as American 
literature, are most favorable. 
Cotté, in 1924, first performed presacral sympathectomy, and Jaboulay, 


Ruggi and Leriche were among the first to report good results from this 


procedure. The surgical technic generally used by foreign gynecologists has 
heen adopted in this country only during the last three or four years. A 
consideration of this subject by American surgeons may be found in the 


contributions of Adson and Masson,! Counsellor and Craig® 


DeCourcy,4 
Wetherell,!’ Greenhill, Pemberton'® and Keene.”  Behney? and Schmitz 


have written about the relief of pain in cancer resulting from sympathectomy. 


\ knowledge of the anatomy and physiology of the presacral nerve is essen- 
tial for the proper interpretation of the results obtained, as well as in the 
performance of the operative technic. Langley designates the nervous system 
controlling the visceral functions, the involuntary muscles and ductless glan- 
dular system as the autonomic, or vegetative nervous system. The sympa- 
thetic and parasympathetic nerves compose this system. The presacral nerve 
is a sympathetic nerve, derived from the inferior mesenteric ganglia anasto- 
mosing with the lumbar ganglia. (Nerve fibers may come from the renal 
ganglia also.) It 1s prelumbar in location and is found in the triangle pro- 
duced by the common iliac arteries and a transverse line passing over the 
promontory of the sacrum. In thin individuals, especially if a single nerve 
exists, it may be visualized lying behind the pelvic peritoneum. According 
to Elaut,® in one-third of the cases it is to the left of the median line. 

The presacral nerve is a single nerve in from 15 to 20 per cent of pa 
tients. Elaut found this condition existing in 24 per cent of his cases; 
Delmas and Laux, in 20; and Ferey, mn 15 per cent. Therefore, as Latarjet 
states, “It should be better called a plexiform nerve, as described by 
Havelacque.”’ 

In a small percentage of cases a wing of the mesocolon is attached to the 
right, and it is necessary to dissect and push the colon to the left before the 
nerve can be approached. This occurred but once in the 27 cases reported. 

The presacral nerve, after passing the promontory, divides into the right 
ind left inferior hypogastric nerves. They then pass posteriorly to the rectal 
fossae and terminate in Frankenhauser’s ganglia (hypogastric ganglia) and 
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here receive anastomotic fibers from the second, third and fourth sacral, or 


parasympathetic system. They then pass to the uterus, bladder, rectum and 


vagina. 
The presacral nerve causes a vasoconstriction of the blood vessels and 


lessens secretion, antagonizing the parasympathetics, which are vasodilators 
(Learmonth!”). Its severance produces muscular relaxation. Uterine post- 
operative bleeding in two or three days verifies the fact that severing the 
presacral nerve causes a vasodilator effect, which permits the parasympathetic 
nerves to dilate the blood vessels. This is particularly noticeable, if the pa- 
tient is operated upon immediately following menstruation. It has been 
suggested by Pemberton’* that sclerocystic ovaries may be due to an abnormal 
blood supply caused by an imbalance in the autonomic nervous system. 

Just why presacral sympathectomy relieves pain is conjectural, as various 
writers have different views regarding its physiology. Peham and Amreich™ 
state that the sympathectics have only efferent fibers. The relief of pain 
after a sympathectomy is an established fact, and can best be explained by 
the interrupting of the nervous impulses from the organs supplied by this 
nerve to the medullary centers (Fontaine and Herrmann®) or to the cord 
(Gask and Ross*). The emotional effects upon menstruation and the vis- 
ceral nervous system favor the medulla as being the regulatory autonomic 
mechanism involved. 

According to Livingston and Kuntz! the presacral nerve also contains 
afferent fibers. That it is a sensory nerve is apparent from the relief of pain 
when the nerve is severed. The parasympathetic nerves have both efferent 
and afferent fibers. It is also evident that the presacral sympathetic nerve 
not only conveys impulses to, but from, the viscera supplied by it. 

It has been shown by Rein and Calliburce that severing all extrinsic 
nerves of the uterus does not interfere with uterine contractions. Cotte 
reports 30 cases and Wetherell’® one case, in which a presacral sympathectomy 
did not affect uterine contractions during parturition. 

Indications for Sympathectomy.—Presacral sympathectomy — probably 
serves its most useful purpose in essential dysmenorrhea in the young woman. 
It should not be indiscriminately performed. Other remedial agents should 
be tried first, e.g., hygiene, proper diet, exercise, uterine dilatation, endocrine 
therapy, etc. If these measures are futile, then a sympathectomy may be 
performed. There is certainly no place in gynecology today, in the treatment 
of essential dysmenorrhea, where one is justified in performing a hysterec- 
tomy, or using castrating doses of irradition. 

A sympathectomy is also indicated in those who have persistent pelvic 
pain, with pelvic pathology. A dilatation of the uterus and the correction of 
retrodisplacements will relieve about 65 per cent of cases of essential dys 
menorrhea: by performing a sympathectomy on the remainder, nearly 100 
per cent will be cured. In incurable pelvic carcinoma it also gives good re 
sults, but alcohol injected into the spinal canal is also meeting with much 
success. One should not expect presacral sympathectomy to relieve backache 
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as the pathology is entirely independent of the area supplied by this nerve. 
The ovaries are supplied by the ovarian plexus, which originates in the 
aortic, celiac and renal ganglia. Therefore, ovarian pain can be relieved only 


ly severing the ovarian plexus. 
In an intractable bladder condition, the result from a sympathectomy of 
the presacral nerve is excellent. Cases of pruritis vulvae and constipation 


have been reported as being relieved by this operative procedure. The 


Fic. 1.—Operative technic showing sutures retracting peritoneum, nerve re- 
section (tied at upper end) and structures in interiliac triangle. 


author has had two cases of dyspareunia relieved by this operation. It has 
been conclusively proven that a resection of the presacral nerve does not 
interfere with menstruation, libido or parturition. 

Operation.—A median incision extending from the pubic region up to 
the umbilicus is best suited for a presacral sympathectomy. With the patient 
ina Trendelenburg position and with the intestines well packed celphalwards 
and laterally, the presacral nerve region is rendered easy of access. If the 
mesocolon extends across to the right, it becomes necessary to dissect.it from 
its attachment and displace it to the left. 
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A median incision is made through the posterior peritoneum about 
and one-half inches in length. It should commence at the bifurcation 
the aorta and extend downward. The cut edges are then caught with 
sutures which extend out of the abdominal cavity, obviating the use 
forceps, the handles of which obstruct the field of operation. 

In four of the author’s cases it was necessary to ligate local blood ves- 
sels. These are usually found at the lower end of the incision, but may 


be at the upper end. The presacral nerve, or plexus, is found just behind 


the peritoneum (never attached to it) in the areolar tissue. It is carefully 
dissected loose, and excised from the bifurcation of the aorta to the promon- 
tory of the sacrum. The remaining ends are ligated. The peritoneum is 
closed with plain catgut. 

Posterior to the nerve are the middle sacral vessels, which vary in size 
and are in danger of being traumatized. In one of the author’s cases the 
vessel was as large as a lead pencil and in two others there were cavernous- 
appearing sinuses. 

In the plexiform arrangement careful cutting of fibers, near the iliac 
vessel on the left and the ureter on the right side, must be performed. 
Doubtless, good or poor results depend upon an abnormal distribution of 
nerve fibers, or their incomplete excision. When a single nerve is present 
and it is completely removed, good results may be anticipated. 

The following cases will serve to illustrate the beneficial effects obtained 


from presacral sympathectomy. 
ILLUSTRATIVE CASE REPORTS 


Case 1.—Married six years, white, 30 years of age, para 5. Complained of dys- 
menorrhea since puberty, becoming progressively worse. Had pelvic pain, leukorrhea, 
dysuria and backache. Operated upon September 24, 1934. Perineorrhaphy, appendec- 
tomy and sympathectomy were performed. Stigmata of a previous pelvic infection was 
noted, but had cleared up sufficiently so that it was not necessary to remove any of 
her organs. She has been free of symptoms for over a year. 

Case 2.—A young white woman, school teacher, 25 years of age (virgin). Has 
suffered all of her menstrual life from dysmenorrhea. For the past several months 
dysuria was also a prominent symptom. Has lost weight and for some time has suffered 
from insomnia, backache and nervousness. She was about to lose her position, as it 
was necessary for her to stay in bed three days each month and take opiates for the 
relief of pain. 

Her uterus was retrodisplaced, which was corrected by a Barrett type of operation. 
A prophylactic appendectomy and a presacral sympathectomy were performed. After 
five days she voided regularly and has been free of her bladder symptoms and dysmenor- 
rhea. For three months she was slow in beginning to void, but for the past several 
months is normal. She has gained in weight, overcome her nervous symptoms and feels 
better than she has at any time during her menstrual life. 

Case 7.—A married woman, white, para 1. This patient was examined by the 
author ten days before operation. She was found to have an acquired type of dysmenor- 
rhea and menorrhagia, which were becoming progressively worse. She had a chronic 
endocervicitis, and nodular masses in her pelvis. She was advised of the probability 
of endometriosis and was asked to return for operation when she commenced to men- 
struate. At operation the pelvis was found to be filled with bleeding endometrial tissue. 
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The right tube, ovary and as much endometrial tissue as possible were removed. The 
left ovary and tube were allowed to remain, due to the patient's age. 
Since the operation she has been relieved of dysmenorrhea, pelvic pain and metror- 
igia. Whether the endometrial tissue will continue to proliferate and necessitate the 
removal of the left ovary, is problematical. 
Case 17.—Married, colored girl, 17 years of age. Had one miscarriage, 16 months 
Menorrhagia for past five months. Dysmenorrhea since puberty; confined to bed 


Pain several days before and during flow. 


@) 
it 


each month. Since suspending her uterus 
A prophylactic appen- 


and performing a sympathectomy she has been entirely relieved. 


dectomy was also performed. 


Discussion.—Fifteen were white and 12 cases were colored. Three 


were single and 24 married. The youngest was 17 years of age and the 
oldest was 41. 
There were nine cases of the essential and 18 of the acquired type of 


lvsmenorrhea. Fifteen cases suffered from bladder disturbances (dysuria 


1 


was severe in some and milder in character in others). 


( 


There was definite pathology in ten cases. In 14 retrodisplacements 
were corrected, appendectomy and sympathectomy were performed. Three 
had a diagnostic D. and C. and two a cauterization of the cervix, besides 


the sympathectomy. 


In 13 cases it was necessary to catheterize postoperatively: viz., four, one 


day; six, two days; one, three days; one, five days; and one, six days. 


Seven of this group had postoperative bleeding in two or three days (with- 
out pain in six, slight in one). Three cases had a single nerve, one a double 
nerve, and the remainder presented a plexiform arrangement. Seventeen 
of the operations were performed by the author, and the remaining ten by 


menibers of the visiting staff. 

Excellent results were obtained in 21 cases. A marked improvement 
was obtained in five cases. One patient could not be located. It is needless 
to state that a certain percentage of these cases would have been relieved 


by the correction of retrodisplacements and from the removal of pelvic 
pathology. However, one cannot deny that the number of those relieved 
was greatly increased by the sympathectomy. 

FoLttow Up History.—Dysmenorrhea was practically 100 per cent re- 
lieved. Bladder symptoms were immediately relieved, but after a few months 
some complained of a burning upon urination. This could be due to a 
recent neisserian infection, although one must consider the nerve supply 
to the urethra as a possible cause of continued complaint. The perineal and 
ilio-inguinal nerves supply the urethra. 

Constipation was not relieved in a number of instances; however, in 
some it was corrected. The relief of constipation depends upon the etiology 
in some cases, but the sympathetic nerve supply is so variable that failure 
an, in some, be ascribed to this cause. 

Metrorrhagia was relieved in two cases, but emphasis was not placed 
upon this symptom in obtaining histories; therefore no positive statement 


} 


an be made. Besides, the removal of pathology may be ascribed as a cause 
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Volume 103 PRESACRAL SYMPATHECTOMY 


Number 6 
of the relief in certain cases. About 25 per cent of the colored women 
were luetic. 
CONCLUSIONS 

The results in properly selected cases of dysmenorrhea and certain types 
of pelvic pain were excellent in the majority of cases. 

In essential dysmenorrhea, where the accepted treatment has been in- 
effectual, presacral sympathectomy has given relief. 

Hysterectomy or a castration dose of irradiation are rarely, if ever, neces- 
sary in essential dysmenorrhea. 

Intractable bladder conditions are usually relieved, and if not, greatly 
improved. 

Presacral sympathectomy in addition to the removal of pelvic pathology, 
in suitable cases of pelvic pain, has increased the percentage of cures. 

In the cases reported there were no complete failures, as all expressed 
themselves as relieved, or greatly improved. A longer period of time must 


elapse in the more recently operated cases to be assured of the final results. 


Certainly those thus far obtained are so convincing that it would seem that 
presacral sympathectomy deserves our most serious consideration. 
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TOTAL HYSTERECTOMY 
A REVIEW OF 177 CASES 
Worcester A. Bryan, M.D., AaNp CuHarues C. Trasur, M.D. 


NASHVILLE, TENN. 


Ir 17 can be established that total hysterectomy from the viewpoint of 
mortality and morbidity is as safe as, or safer than, subtota? or supravaginal 
hysterectomy, it seems then that the former must be the procedure of choice 
in benign lesions, even though they do not require excision of the cervix 
for relief of the condition necessitating surgical extirpation. The thesis of 
this discussion is that on the average total hysterectomy can be done as safely 
as subtotal, and is to be preferred because the cervix left im situ serves no 
useful purpose, is often a nuisance to both patient and physician and may 
be undemonstrably malignant at the time hysterectomy is done or may be- 
come malignant at any time subsequent to the subtotal operation. One of 
us was convinced 30 years ago that the cervix should not be left when the 
uterus is removed, unless conditions of patient and pathology and anatomy 
were such that removal of the cervix would add materially to the operative 
risk. This report of 177 cases operated upon during the last ten years may 
be accepted as an effort to prove the correctness of that opinion. 

There can be no doubt that a large percentage of hysterectomized women 
whose cervices were not removed have no sequelae, symptomatic, pathologic 
or imaginary. Others, however, do have one or more of the three above 
indicated types of trouble. 

There can be no doubt that cancer may be present and unsuspected at 
the time an hysterectomy is done,’ even though careful search for its presence 
has been made, and that these cancers have been demonstrated postopera- 
tively. Such a cancer of the cervix undiscovered, of course, would continue 
to grow in an environment favoring cure either by surgery or radiotherapy 
much less than if the uterus were present. General evidence justifies the 
conclusion that cure of cancer in the cervical stump is rarely to be expected. 

When no cancer is present at the time of hysterectomy it may occur at 


any subsequent time.* Richardson* gives the average incidence of cancer 


subsequent to subtotal hysterectomy in 10,000 cases as I per cent. Henriksen® 


discovered that in 940 cases of cervical cancer 2.3 per cent of them were 
in stumps. Others believe that 4 per cent would more closely approximate 
the truth. A report from Lenox Hill Hospital collects 84 cancers of the 
cervical stump reported by seven gynecologists. C. H. Mayo* reported 99 
cancers of the stump between 1910 and 1930. Von Graff® reports 263 cases 
of cancer of the cervix in Iowa State Hospitals from 1926 to 1933. Twenty- 
two, or 8.3 per cent, of these were in women who had had a subtotal hysterec- 
tomy . He reported from the literature 109 cases prior to 1919, and from 1920 
to 1933 was able to collect from the literature, personal communication and 
the Iowa material already mentioned, a total of 1,169 cases of cancer orig- 
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inating in cervical stumps. These records might be increased indefinitely, 
but only emphasize the point already demonstrated that cancer of the stump 
is a very real menace in the postrecovery life of those who have had subtotal 
hy sterectomy. 

Richard L. Pearse® traced 1,040 of 1,900 subtotal hysterectomies ; two 
had died of cancer of the cervix, known to be present at the time of opera- 


tion; two died of unsuspected cancer of the cervix, present at the time of 


operation ; and eight, or 1 per cent, of the 8o2 living at the time of the check 


up were known to have developed cancer of the stump. Of the 802 cases 
living five years postoperatively, 542 had received no treatment, but 98 of 
these (18 per cent) complained of vaginal discharge. Of the 260 remaining, 
37 had been cauterized, 85 had had trachelorrhaphy, 121 had amputations, 
10 had excision of polypi, 7 had coring out from above, and 33 (12 per cent) 
complained of discharge, even after these secondary operations. 

Objection has been made against removal of the cervix; that the vagina 
may be so shortened thereby that coitus becomes unsatisfactory. No com- 
plaint of this kind has been made in any of our cases. It is conceivable that 
in rare instances the ratio of depth to required depth may, by even a slight 
shortening of the vagina, be sufficiently altered to justify such complaint. 
It must, however, be rare, for in this relation nature, as usual, seems to have 
been lavish in her provision for exigencies and anomalies, so that even if 
a certain small part of vaginal depth must be sacrificed, very few, at the 
worst, would be any the wiser. Furthermore, if any such condition is antici- 
pated or if it is suggested from a knowledge of the magnitude of anatomic 
demands that may arise postoperatively, the operation may be done with 
practically no sacrifice of vaginal tissue, thus causing almost no shortening, 
and such as is made, it would seem, may be more than compensated by re- 
moval of the cervix which occupies a definite, if variable, amount of vaginal 
space. By dissecting a cuff from the cervix the vagina may be actually 
lengthened. It is reasonable to suspect that in cases of objection to the shal- 
lowness of the vagina an unnecessary segment has been removed, or that the 
unsatisfactory relation is due to absence of the cervix. 

The operation employed in these cases is simple, systematic and _satis- 
factory in our hands. 

OPERATIVE TECH NIC.—General anesthesia, ether, or gas followed by ether. 
The vagina is prepared by first drying it and then applying 3% per cent 
tincture of iodine to the cervix and the entire vaginal wall, followed by al- 
cohol. The bladder is always catheterized after the patient is unconscious. 
An incision is made from the left of the navel to the symphysis pubis. The 
appendix is removed unless it is in such position as to entail added risk. 
The intestines are packed away from the pelvic viscera. The fundus of the 
uterus is seized with multitoothed vulsellum forceps, in such a way that the 

te will not tear out during subsequent traction and manipulations. The 

right round ligament is doubly ligated and divided, the lateral ligature is 

{t long for subsequent identification (Fig. 1). Scissors curved on the flat 
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are inserted behind the anterior layer of peritoneum, which is separated 
from the broad ligament and anterior surface of the lower uterus down to 
the bladder by blunt dissection (Fig. 2), and is frequently carried across, 
almost or altogether, to the opposite round ligament. The leaf of peritoneum 
is severed from the round ligament in a curved direction down across the 
uterus and as far as possible from the bladder. The broad or infundibulo- 
pelvic ligament is now tied and a clamp placed on the broad ligament near 
the uterus. The ligament is then cut (Fig. 3). The ligature on the broad 
ligament is left long. The same steps are carried out on the round and 
broad ligaments of the opposite side and the separation and cutting of the 
anterior leaf of peritoneum is completed. The bladder is separated by being 
pushed down from the uterus and vagina to an adequate low level. If this 
dissection is done by exerting pressure downward and toward uterus and 
vagina and away from bladder, ligation of any vessels will rarely be neces- 
sary. The uterine vessels on each side are now ligated with No. 2 chromic 
catgut, at the level of the upper end of the vagina, by passing the ligature 
in a carrier around the vessels. These ligatures are left long. It is well if 
all of the six ligatures be long enough to allow the forceps holding them to 
drop several inches away from the abdominal incision. The uterine vessels 
are now divided; it is best to release all traction on vulsella while these 
vessels are being cut, for when the vessels are stretched the margin beyond 
the ligature may be deceptive and after retraction may permit the escape of 
the artery from the ligature. After the uterine arteries are severed, all in- 
struments attached to the uterus, except vulsella, may be discarded. The 
uterus is then lifted as high as necessary through the operative wound and 
an incision through the peritoneum is made across the upper limit of the 
vaginal wall posteriorly (Fig. 4), just at the top of the breeches-like ar- 
rangement of the vagina, and forceps are applied to the vaginal edge of this 
peritoneum. The fascia encircling the cervix is cut down to the vaginal wall 
and pushed down bluntly. Fresh packs may be applied if desirable posteriorly 
and one should certainly be applied anterior to the uterus. The vagina is 
now put under tension and the lower limit of the cervix located. <A trans- 
verse puncture is then made into the vagina and the distal lip of the vaginal 
wall caught with a clamp; if the uterus cannot be brought well up into the 
operative field, it helps materially to catch the upper lip with a forceps. This 
forceps must be strong and securely applied to the tissue in its bite. The 
vaginal wall is now cut around on either side and high up in the fornix and 
the vault until separation is complete. As the vagina is being cut it is wise 
to apply an occasional clamp to the wall so as to bring it more readily up 
into view for closure. If there is an accumulation of blood or mucus in the 


upper vagina a dry sponge may be pushed down into it and left for removal 


14 


until the end of the operation. As soon as the uterus is removed the cu 
edge of the vagina is touched with 3% per cent tincture iodine. The vaginal 
opening is sutured with No. 2 chromic catgut. The first sutures are applic 

laterally and are made to embrace not only vaginal wall, but the already tied 
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Nu 
uterine vessels (ig. 5). Then the infundibulopelvic or broad ligament is 
brought down and tied against the vagina with the same suture and on top 
of this the round ligament is tied, securely fixing these normal supports to 
the vagina and effectively preventing its descent. The intervening space is 


closed with interrupted sutures (Fig. 6). A pursestring is passed from the 


projecting peritoneum of the bladder through round ligament, tube, posterior 


surface of broad ligament and the peritoneal covering of the posterior vaginal 
wall and tied covering all stumps of ligated structures on one side. It is 
continued by gathering the bladder peritoneum and leading it across the top 
of the vagina and suturing it to the posterior vaginal wall. On reaching the 
pposite side a final pursestring covers all raw surfaces (Fig. 7) 


When the total operation cannot be done for any cause either a supra- 
vaginal or the somewhat more desirable operation of coring out the cervix 
is performed. 

It is difficult to arrive at a fair conclusion of the relative mortality of 
total and subtotal hysterectomy. Any surgeon would prefer to do a subtotal 
when for various reasons the total offered greater risk to life. This practice 
tends to reduce the mortality of a total and to increase that of a subtotal 
hysterectomy. If a large number of operators’ results can be averaged, the 
chance of error is reduced, although the excuse for argument in favor of 
either side cannot be eliminated. We have averaged reports of a large series 
of cases by various authors (Table I). Some of these do a majority of 
total hysterectomies, others a majority of subtotal operations, a few about 
an equal number of each. The lowest mortality in the subtotal group was 
1.1 per cent of 258 cases (Phillips‘), 1.2 per cent in 3,085 cases (C. H. 
Mayo*), 1.6 per cent in 1,253 cases (Amreich’). The lowest mortality in 
total group was O per cent in 76 cases (Macafee*), 0.5 per cent in 200 cases 
(Treston®), 1.12 per cent in 89 cases (Griffith’®), 1.3 per cent in 229 cases 
(Masson'!), and 1.8 per cent in 1,588 cases (C. H. Mayo*t). Aggregating 
the cases, there are 21,945 subtotals with a mortality of 2.73 per cent, and 
8,442 cases of totals with a mortality of 3.28 per cent, a difference in favor 
of subtotal hysterectomy of .5 per cent or 1 in 200. If cognizance is taken 
of the fact that the total hysterectomy cases in these collections embraced 
large numbers of cancer patients, which should give a higher mortality, it 


would seem fair to estimate this increase of .5 per cent as explainable on 


the ground of pathology rather than on that of operative hazard. The ex- 


( 


planation that the mortality of subtotal group is increased similarly, because 
they embrace those cases in which total hysterectomy was considered more 
dangerous, cannot be satisfactory because the authors reporting the largest 
number of cases did from 3 to 12 times as many subtotals as totals, and no 
such proportion of cases can be suspected as being unsuited for total hysterec- 
tony. A more satisfactory explanation would be that they did the subtotals 
by preference, and the totals from necessity. Even then the mortality is 
ist identical. 
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TABLE [ 


PERCENTAGE MORTALITIES OF 21,945 CASES OF SUBTOTAL HYSTERECTOMY 
AND 8,450 CASES OF TOTAL HYSTERECTOMY 


Subtotal Total 


Surgeon 2 : ; Mort: 
aie No. of | Mortality, 


Cases Per Cent 


Sin 


Rinaman and Sellers. ...... 
POEUMAVET. 25 ...655 
Bartlett and Simmons 
Siddall and Mack.. 
Shaw.... 
Graves 
Greenhill 
Phillips. . 
Amreich 
Read and Bell 
Mayo, C. H.. 
Bauer a eutox 
Fullerton and Faulkner. . 
Griffith er 
Burch and Burch. 
Treston. . 
Macafee 
Masson 
Ford Hospital 
Lockyer 
Miller 
Pearse 
oe re Zab 200 plus 
Wotrall,.....<.. 532 
Davidson OGG. ee Se 165 
Spencer........ eae 325 
SORMITNNS AS a.6 occs soba be 177 
73% 8,442 
Of the 192 hysterectomies performed during the past ten years, 177 were 
total and 15 subtotal, almost 12 to 1. No other major operation was per- 
formed at the same time, even though felt to be definitely indicated. Two 
major operations done separately are safer than if both are done at the same 
sitting. Appendectomy was, if possible, routinely done, hemorrhoidectomy 
in an occasional instance, and when necessary, perineorrhaphy. If at all 
possible some ovarian tissue, if not all, was left in women who had not 
reached the climacteric. The rule has been to remove the adnexa in women 


past the menopause, unless such removal would tend to increase the risk 


unjustifiably. 
There were five deaths in the series, a mortality of 2.6 per cent, or 2.8 per 
cent of the total hysterectomies. One died of secondary hemorrhage fol- 
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lowed by pneumonia; one of acute dilatation of the stomach on the seventh 


postoperative day ; one of acute cardiac failure (embolism?) ; one of secondary 


hemorrhage. This woman had been treated with radium a year previously 
for hemorrhage. The hemorrhage recurred and the uterus was removed. 
Ten days after operation she began to bleed slowly from a small vessel in 
the raw surface of the vaginal vault, and in spite of our ability to see the 
bleeding point nothing we did would control it. One died three weeks post- 
operative with no cause assigned in the record and none probably assignable. 
She could eat, but refused. When asked her trouble she said she wanted 
to die. If I should assign a cause, it would be domestic infelicity. There 
were no deaths in the small subtotal group. There were only two cases of 
extended morbidity. These were both fat women and both had a mural 
abscess. 
REFERENCES 


Read and Bell: Jour. Obst. and Gynec., Brit. Empire, vol. 40, p. 749, 1933. 

*Macafee: Jour. Obst. and Gynec., Brit. Empire, vol. 41, p. 333, 1934. 
Richardson: Am. Jour. Surg., vol. 28, p. 588, 1035. 

*Mayo and Mayo: ANNALS OF SURGERY, vol. 93, p. 1215, 1931. 

°>Von Graffe: Am. Jour. Obst. and Gynec., vol. 28, p. 18, 1934. 

* Pearse: Surg., Gynec., and Obst., vol. 58, p. 845, 1934. 

* Lockyer: Brit. Med. Jour., vol. 1, p. 1038, 1924. 

*Amreich: Ztschr. f. Geburtsh u. Gynak., vol. 88, p. 68, 1925. 

* Treston: Jour. Obst. and Gynec., Brit. Empire, vol. 41, p. 588, 1934. 

Griffith: Am. Jour. Surg., vol. 20, p. 655, 1933. 

" Masson: Am. Jour. Obst. and Gynec., vol. 14, p. 486, 1927. 

* Rinaman and Sellers: Am. Jour. Surg., vol. 27, p. 282, 1935. 
Kostmayer: South. Med. Jour., vol. 22, p. 475, 1920. 

“ Bartlett and Simmons: Surg., Gynec., and Obst., vol. 55, p. 777, 

’* Siddall and Mack: Surg., Gynec., and Obst., vol. 60, p. 102, 1935. 

* Shaw: Jour. Obst. and Gynec., Brit. Empire, vol. 31, p. 45, 1924. 

“ Graves: Surg., Gynec., and Obst., vol. 32, p. 504, 1921. 

“Graves: Am. Jour. Obst. and Gynec., vol. 12, p. 217, 1926. 

® Greenhill: Am. Jour. Obst. and Gynec., vol. 24, p. 183, 1932. 

* Mayo and Mayo: Trans. South Surg. Assn., vol. 43, p. 257, 1931 

* Bauer: Am. Jour. Obst. and Gynec., vol. 15, p. 680, 1928. 

“Fullerton and Faulkner: J.A.M.A., vol. 95, p. 1563, 1930. 

* Burch and Burch: Am. Jour. Obst. and Gynec., vol. 21, p. 704, 1931. 

“ Miller: Am. Jour. Obst. and Gynec., vol. 16, p. 662, 1928. 

* Von Graff: Am. Jour. Obst. and Gynec., vol. 23, p. 105, 1932. 

” Worrall: Brit. Med. Jour., vol. 1, p. 741, 1033. 

* Davidson: Brit. Med. Jour., vol. 2, p. 643, 1933. 

™ Spencer: Brit. Med. Jour., vol. 1, p. 1157, 1032. 


DISCUSSION OF THE PAPERS OF DOCTORS BARR AND BRYAN 


Dr. THomas S. CuLLeN (Baltimore, Md.).—From 1900 to 1909, I spent 
most of my spare time in analyzing the histories of 1,674 myoma cases that 
had been operated upon by Dr. Howard A. Kelly, myself, and by our as- 
sociates. Every phase of the subject was considered in the “Myoma of the 
Uterus,” published in 1909. 

\fter weighing the matter carefully, we came to the conclusion that, as 
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TABLE | 


PERCENTAGE MORTALITIES OF 21,945 CASES OF SUBTOTAL HYSTERECTOMY 
AND 8,450 CASES OF TOTAL HYSTERECTOMY 


Subtotal Total 
Ref. No. Surgeon No. of Mortality, No. of Mortal- 
Cases Per Cent Cases 3 
Per Cent 
12 Rinaman and Sellers. ..... ate 179 2.8 62 9.6 
13 J RE ee es 980 6.22 454 9.03 
14 Bartlett and Simmons......... 2,733 C7 329 7.9 
15 Siddall and Mack...... nore 1,14! 2.6 235 6.4 
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I Read and Bell... .. 1,739 2.1 605 3.1 
20 Mayo, (. 31. .: . i 3,085 ee 1,588 1.8 
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II en Oe he eee 217 5 229 3 
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26 Ee ve ren renee es 532 0.56 
27 |S Pigs 165 i.c 
28 EE Pee eee 325 1.8 
Jose... Sea 177 2.8 
DORIS. 56 wiaes ee ae 21,945 2.73% 8,442 3.289, 


me 


Of the 192 hysterectomies performed during the past ten years, 177 were 
total and 15 subtotal, almost 12 to 1. No other major operation was per- 
formed at the same time, even though felt to be definitely indicated. Two 
major operations done separately are safer than if both are done at the same 
sitting. Appendectomy was, if possible, routinely done, hemorrhoidectomy 
in an occasional instance, and when necessary, perineorrhaphy. If at all 
possible some ovarian tissue, if not all, was left in women who had _ not 
reached the climacteric. The rule has been to remove the adnexa in women 
past the menopause, unless such removal would tend to increase the risk 
unjustifiably. 

There were five deaths in the series, a mortality of 2.6 per cent, or 2.8 per 
cent of the total hysterectomies. One died of secondary hemorrhage fol- 
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lowed by pneumonia; one of acute dilatation of the stomach on the seventh 


postoperative day ; one of acute cardiac failure (embolism 7); one of secondary 


hemorrhage. This woman had been treated with radium a year previously 
for hemorrhage. The hemorrhage recurred and the uterus was removed. 
Ten days after operation she began to bleed slowly from a small vessel in 
the raw surface of the vaginal vault, and in spite of our ability to see the 
bleeding point nothing we did would control it. One died three weeks post- 
operative with no cause assigned in the record and none probably assignable. 
She could eat, but refused. When asked her trouble she said she wanted 
to die. If I should assign a cause, it would be domestic infelicity. There 
were no deaths in the small subtotal group. There were only two cases of 


extended morbidity. These were both fat women and both had a mural 
abscess. 
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most of my spare time in analyzing the histories of 1,674 myoma cases that 
had been operated upon by Dr. Howard A. Kelly, myself, and by our as- 
sociates. Every phase of the subject was considered in the “Myoma of the 
Uterus,” published in 1909. 

\fter weighing the matter carefully, we came to the conclusion that, as 
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a rule, supravaginal hysterectomy was the operation of choice in cases of 
myomata of the uterus. It is perfectly true that occasionally a carcinoma 
will develop in a cervix that has been left behind. It is perfectly true that in 
about 1.7 per cent of our cases, carcinoma of the body of the uterus was 
noted, complicating the myomata, and that in over I per cent sarcoma devel- 
oped in or was associated with the myomata. 

Notwithstanding these percentages of malignancy, the simplicity of the 
supravaginal operation with its lessened risk of injury to the ureters, and 
with its lessened risk of infection, due to the vagina not being opened, seemed 
to us in the end to give better final results than did complete hysterectomy. 
In all cases where the cervix looked suspicious at operation, naturally, a total 
hysterectomy was performed. 

As a routine, where the supravaginal hysterectomy was performed, the 
uterus was opened the minute it was removed, and if, by chance, a carcinoma 
of the body existed, then the cervix was removed at once, likewise, the 
myomata are cut open as soon as the uterus is removed, and if there be the 
slightest sign of sarcoma the cervix is at once taken out. 

In all cases where the menstrual function still persists and where the 
ovaries can possibly be saved, they are left im situ. 

Many surgeons have advocated complete removal of the uterus in cases 
of myoma, and as the years go by we are more and more convinced that the 
supravaginal operation is the better procedure in these cases. 


Dr. CHARLES R. Ropins (Richmond, Va.).—I agreed with the essayists 
for a number of years but have had to change my point of view; and from 
regarding hysterectomy as an operation of selection I now regard it as one 
of necessity only. One thing has given me more trouble than anything else, 
and that is the change in the vagina. When one performs a total hysterec- 
tomy, especially when the ovaries are removed, the vagina undergoes a senile 
change, and instead of having a moist organ it becomes a dry organ, which 
causes a lot of trouble. They speak of shortening the vagina, but it is not 
because the vagina is short but because it is dry. If there is any satisfactory 
treatment for a dry vagina I would like to know what it is. 

I have found by abundant experience that we can in a number of these 
cases avoid doing total hysterectomy. In cases with fibroids we know that 
they do not have much tendency to invade the lower part of the uterus. They 
are seldom in the cervix. We now take out the fundus, leave the tubes and 
ovaries, and have a miniature uterus which is very satisfactory. As far as 
the cervix is concerned, while it is true that removal is a good prophylactic 
measure, there are a good many other things that can be done. As far as 
doing a total hysterectomy for inflammation is concerned, the results we are 
obtaining from the Elliott treatment are so excellent that I think a hyster- 
ectomy will be much less frequently resorted to than it is at present. 

In referring to mortality, I think a great many patients would rather die 
than live with a dry vagina. 


Dr. Emit Novak (Baltimore, Md.).—In both these papers a number of 
controversial subjects are discussed, but only one or two points can be touched 
upon. Concerning the operative technic of hysterectomy I shall say nothing, 
especially as every surgeon has his own little bag of refinements and tricks. 
I was surprised to hear Doctor Barr’s statement as to the removal of the 
tubes and ovaries; I see no necessity for removing normal adnexa in non- 
malignant cases unless there is some definite indication. Gynecologists are 
pretty well agreed that the retention of normal ovaries lessens the frequency 
and severity of menopausal symptoms. If the tubes are healthy, it is better 
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to save them also, for they cause no trouble, while their removal, when the 
aries are conserved, means a disturbance of the nutrient blood vessels of 
ovarv, which course between it and the tube. 

The much discussed question of whether the hysterectomy is to be total 
- subtotal must be decided on the basis of the individual case. Those who 

always, or never, do one or the other are equally open to censure. For ex- 
ample, if a patient needing hysterectomy has an ugly, eroded cervix, I would 
eo to a good deal of trouble to do the total operation, even if it were tech- 
nically difficult. But if the cervix was quite normal, in a very stout woman 
with a very deep pelvis, where the total operation would be a difficult and 
perhaps hazardous one, I would certainly choose the subtotal procedure. | 
do not see how, on mere a priori grounds, the routine adoption of total 
hysterectomy could fail to carry with-it a higher mortality than the subtotal 
method, in spite of statistics to the contrary in some reported series. 

Dr. F. Wess GrirFitu (Asheville, N. C.).—Referring to Doctor Bryan's 
paper, he stated that a total is almost as safe as a subtotal hysterectomy. 
Frankly, | doubt this. My personal statistics show 14 deaths; a mortality 
much higher in total than in subtotal procedures, and the majority of the cases 
were subtotal. I think if we adopt the idea that we will do practically all 
cases by total hysterectomy, we will have trouble and a higher mortality. 
lf you fear malignancy, I think it is better to do a subtotal operation, and if 
necessary, remove the cervix from below, accomplishing the same result. In 
a group of 634 cases there was one malignancy occurring in the stump. I 
firmly believe that if total hysterectomy is persisted in with the idea of pre- 
venting carcinoma, you will have a higher mortality than if it is left alone. 

Dr. RicHarp A. Barr (closing )—Doctor Novak has said that removal of 
the tubes interferes with the blood supply of the ovary. That reminds me 
of what Dr. John G. Clark once said, quoting an Englishman’s statement 
with regard to an opinion expressed by a French surgeon: “He is a great 
man and I have to believe him, but God knows it was not so.” Who ever 
heard of a blood vessel running from the tube to an ovary? The arteries 
run very definitely from the ovary to the tube. Of course, if vou tie the 
ovarian ligament you interfere with the ovary directly, but not by just re- 
moving the tube. I leave the matter of removing the ovary to the judgment 
of the surgeon and the wish of the patient. However, some of the most 
difficult surgery I have had to do was necessitated by ovaries or pieces of 
ovary that had been left. One in which a piece of ovary had been stuck 
in the broad ligament developed a very extensive and peculiar new growth. 
My observation has been that the patient of the age I usually operate upon 
does not miss the ovaries. 

\s for Doctor Robins’ statement that hysterectomy is an operation of 
necessity, that is correct and necessity is the only reason for doing it. It is 
a necessity if I am going to please the patient and the family doctor. So 
tar as lubrication of the vagina is concerned, I have the impression that 
lubrication at the inlet is far more important than at the top. 

Dk. Worcester A. Bryan (closing ).—Very early in my work I got cured, 
thaps by a scare, by seeing two young women in whom both ovaries had 
en removed during an hysterectomy in the same hospital at the same time. 
hey made so much disturbance—they may have been plain crazy, I do not 

w, but I thought it was because their ovaries had been removed—that 

as cured right then about taking ovaries out. I appreciate what has been 

| about taking out the cervix, but I will continue to take it out until I find 

{ am wrong about it. 
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NEPHROPEXY FOR DISABILITIES DUE TO ABNORMAL 
RENAL MOBILITY 
Parke G. Smitu, M.D., Gorvon F. Mckim, M.D., anno T. W. Rusu, M.D. 
CINCINNATI, OnIO 


FROM THE UROLOGIC DIVISION OF THE DEPARTMENT OF SURGERY OF THE COLLEGE OF MEDICINE OF THE 
UNIVERSITY OF CINCINNATI AND THE CINCINNATI GENERAL HOSPITAL 


IN PRESENTING for consideration the subject of altered renal mobility, we 
are fully aware that it is one which, during the past few years, has received 
a great deal of very partisan discussion. 

The Viennese, Meuse, in 1568, gave what is probably the first description 
of a movable kidney. Riolan, in 1682, was the first to describe nephroptosis 


as a symptom producing lesion. During the next two centuries medical 


literature contained occasional references to nephroptosis and its symptom- 
atology. In 1874, an American, Dr. Greenville Dowell, was the first to at- 
tempt a nephropexy, and although Dr. Dowell did not recognize the true 
nature of the movable tumor mass in the right flank he believed that its 
fixation would lessen the severity of the patient’s symptoms. His method 
was, in the light of present knowledge, rather courageous and is worthy of 
note. He passed a large curved needle to which was attached a tape through 
the anterior abdominal wall, the tumor mass, and out the flank. The two 
ends of the tape were then brought together and tied. Except for a short 
period of hematuria the patient’s postoperative convalescence was uneventful. 
The symptoms were relieved for about four months, when the tape broke 
and the mobility recurred. Later attempts at fixation by the same method 
were unsuccessful and a nephrectomy was necessary. 

The first premeditated attempt at nephropexy was by Hahn, a German, 
in 1881. The first successful operation of this type in America was by 
Weir in 1883. During the next two and one-half decades the treatment of 
nephroptosis by nephropexy was given the universal support of the medical 
profession. This enthusiasm became so marked that it even caused the estab- 
lishment of a chair of nephroptosis in one of our medical schools. This 
attitude created a situation that was indeed unfortunate, for the diagnosis of 
nephroptosis and the surgical technic of nephropexy became purely routine 
procedures that were frequently attempted by those unprepared to make the 
diagnosis or to perform a nephropexy. Although many patients were com- 
pletely and permanently relieved of all symptoms, the frequency of unsatis- 
factory postoperative results, because of inaccurate diagnosis, and the mis- 
application of the principles of nephropexy, caused the procedure to fall into 
such universal disrepute that from 1915 to 1925 the profession, as a whole, 
paid little or no heed to the condition of nephroptosis. 

During the past few years the increasing accuracy of urologic diagnostic 
methods has prompted a more scientific study of renal mechanics and has 
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revealed that abnormality in renal mobility is an extremely common condition, 


We wish to present an evaluation of the importance of the role played by 
certain mechanical factors resulting from altered renal mobility in the pro- 
duction of the symptoms of nephroptosis. 

The following report,is based upon a study of 238 nephropexies per- 
formed on 204 individuals in the 14 years prior to January I, 1934. 

The statistics as to age, sex, and the side 
affected coincide with other previously 
recorded studies. In 30 cases other opera- 
tive procedures, such as pyelolithotomy, and 
resection of small solitary cysts, were com- 
bined with the nephropexy. In 22 cases 
nephropexy was combined with nephro- 
lithotomy, heminephrectomy, and_ plastic 
operations on the renal pelvis. 

As we wish to discuss the alterations 
in the normal anatomic relationships pro- 
duced by abnormal renal mobility, and the 
manner in which they may cause symptoms, 
it is well to describe briefly the normal rela- 
tions of the kidney and to state rather arbi- 
trarily that normal renal mobility is never 
in excess of 2% cm. Although movement 
in excess of this figure is not infrequently 


found, it can no more be regarded as ana- 





tomically normal than can the relaxed ab- 
dominal wall of the multipara. 

The kidney is a mass of glandular tissue 
with a drainage system comprised of the 
renal pelvis and ureter. Its vascular sup- 
ply, the renal artery and vein, constitute the 

viene Soute, Kdvey in, tow postion pedicle. This mass of renal tissue is sur 
fascia removed. The pull and torsion of rounded by a thin, but rather dense, non- 
the renal pedicle is shown. ‘ aii ; 
elastic, fibrous capsule and is embedded in 
and cushioned by fat in its own fascial compartment. Within this com- 
partment the ureter courses to a point about I cm. below the normal level 
of the lower pole of the kidney where it becomes attached to the anterior 
layer of perinephric fascia (Fig. 1). This fascial compartment is formed 
by the division of the deep fascia at the midaxillary line into two layers. 
One layer passes posterior to the kidney to fuse with the fascia of the bodies 
of the lumbar vertebrae, the other anterior to come into contact with the 
fascia of the midbody line and to fuse with that from the opposite side 
Above, these two layers fuse, and below, they come into very intimate con- 
tact (Fig. 2). Immediately in front of this anterior layer of fascia, on the 
right side, is the duodenum, which in this location is completely retroperitoneal 
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and is rather intimately attached to this fascial layer. The hepatic and splenic 

flexures of the colon are also in intimate relationship with the kidneys (Fig. 3). 
Before considering the changes in these normal anatomic relationships 

occasioned by altered or excessive renal mobility, it is well that we definitely 

understand the real cause of renal colic. We believe that it is logical to 


regard the basic cause of renal colic to be an increased intracapsular tension 


within the kidney, and that the severity of the pain thus produced is directly 
dependent upon the rapidity of the development, and the degree, of this in- 
creased tension. In this connection we must remember the very important 
fact that, although there is only one entrance for fluid into the kidney, the 
renal artery, there are two separate and distinct exits, the ureter and the 
renal vein, and that interference with the efficiency of either of these two 
exits will produce the increased intracapsular tension necessary to cause renal 
colic. By far the most severe attack of renal colic in our experience resulted 
from the pressure of a small aneurysm of the abdominal aorta on the right 
renal vein. 

When renal mobility is increased for any reason whatsoever, traumatic 
or otherwise, nature attempts to arrest this excessive movement by the absorp- 
tion of the intracapsular fat and its replacement by adhesions between the 
renal capsule and perinephric fascia. As renal mobility continues to in- 
crease, the kidney will foilow the plane of the posterior body wall, and the 
lower pole will be rotated outward and medially. The weight of the low 
rotated kidney is to a great extent transferred through its partially twisted 
pedicle to the splanchnic area and its low position predisposes to a kinking of 
the ureter (Fig. 4). The anterior layer of the perinephric fascia will be 
pulled downward resulting in a definite displacement of the midportion of 
the duodenum (Fig. 5). 

Thus there are four factors that may be of importance in the production 
of symptoms. These are discussed in what we believe to be the order of 
their relative importance. 

(1) The tension upon and torsion of the renal pedicle usually causes a 
sensation of heaviness and weight in the side affected and frequently inter- 
feres with the return flow of blood through the renal vein, to such an extent 
as to produce attacks of renal colic in patients in whom there may be no 
evidence of renal stasis. 

2) The excessive sympathetic stimulation, as a result of the constant 
pull upon the splanchnic area, may manifest itself in many ways, and prob- 
ably plays a rather important réle in the production of the dyspeptic symp- 
toms so frequently found in these cases. The frequency of intense headaches 
and of pain that is referred to a point midway between the scapulae may 
also result from this excessive stimulation. The so called neurasthenia so 
commonly found in neglected cases of nephroptosis is undoubtedly due to 

cessive sympathetic stimulation. 

(3) The sagging of the midportion of the duodenum can be demonstrated 
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Fic. 6.—lIllustrative case of Group I show Fic. 7.—Illustrative case from Group II demon- 
ing very little increase in vertical movement but strating anterior rotation of the lower pole 
rotation about the pedicle due partially, in this 
case, to an associated congenital anomaly. 














f Group IV with definite 


stasis. 


Fic. 8.—Illustrative case of Group III. Fic. 9.—Typical case « 
evidence of renal 
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easily by fluoroscopic examination of the gastro-intestinal tract, particularly 
if this be done in the standing position and in conjunction with retrograde 
pyelography. Although this is undoubtedly a contributing factor in the 


production of gastro-intestinal symptoms, we are not certain of its real im- 


portance. The close proximity of the splenic flexure of the colon to the left 
kidney may explain the frequency with which we see that symptom complex 
called ‘‘colitis’” associated with a low left kidney. 

(4) The frequency with which ureteral kinks are demonstrated in cases 
of nephroptosis is probably quite misleading. It is not felt that they are of 


Fic. 10.—Adherent fibrous and adipose tissue is removed from the renal capsule and renal fossa. 
any particular clinical importance unless there is evidence of renal stasis or 
of chronic infection of the renal pelvis. 

Two types of altered renal mobility are recognized; the asymptomatic, 
and the symptomatic, which comprise at least 60 per cent of the total cases. 
We have chosen as a basis of discussion a classification of this latter group 
based entirely upon symptomatology, although the extent of alteration in 
mobility in each of these groups is rather constant. 

Group I is characterized by attacks of very acute excruciating pain, simu- 
lating renal colic; the other symptoms of nephroptosis are seldom present. 
This type is found almost as frequently on the left as on the right side. 
Very often the patient can date the onset of his symptoms from the time 

some unusual physical exertion or an accident. Examination may show 

ry little increase in vertical movement, but occasionally shows some evi- 
nce of rotation about the renal pedicle (Fig. 6). Diagnosis may be ex- 
mely difficult and is dependent almost entirely upon the elimination of all 
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other causes of renal pain. With patients of this type, a rather tight adhesive 
band three to four inches wide extending about two-thirds around the body 
on the affected side is applied immediately below the kidney, with the patient 
in a recumbent position. This band is kept in place for several weeks. Even 
in the cases with moderately severe pain it is frequently successful, but in 
those with violent attacks of pain operation is usually necessary. Four and 
one-half per cent of our operative cases are of this type. They have all had 


a very satisfactory result. 





Fic. 11.—The nephropexy stitch. 


Group II is characterized by marked gastro-intestinal symptoms suggest- 
ing pyloric or d ‘odenal obstruction. Occasionally these are so severe that 
they have been the cause of previous operations, such as appendectomy, 
cholecystectomy, etc. A sensation of heaviness and weight in the side 1s 
always complained of, particularly in the afternoon or evening or after un- 
usual physical effort. The patients have rather frequent attacks of acute 
renal discomfort, but not necessarily colic. Examination shows a kidney 
with an increase in vertical movement of about one and one-half inches, and 
some evidence of outward rotation of the lower pole. There is seldom any 
evidence of urinary stasis (Fig. 7). In this group all types of palliative 
procedures have in our experience proven uniformly unsuccessful. While 
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there have been many disappointments in this class of case, there have also 


heen some most gratifying results. An example of the latter was a neuras- 


t thenic student, aged 22, weighing 112 pounds, who gave a history of five 
years’ duration during which time he had had in sequence a gastro-enterostomy, 
a cholecystectomy, an appendectomy and 17 ureteral dilatations, each otf the 
latter having been followed by some relief for a week or so. Six months 
after nephropexy he resumed his studies, weighed 152 pounds, and was active 


in athletics. 
Approximately 20 per cent of our operative cases are in this group. Of 


or 37.0 per cent, had a persistence or 


the 48 individuals in this group, 17 


43 





I 12.—The ends of the nephropexy stitch are brought through the intercostal space as a 
mattress suture. 

recurrence of some of their symptomatology for more than six months. There 
are only nine who were not completely well after one year; four of these, 
one a bilateral case, were improved but still have moderately severe dyspeptic 
symptoms and some discomfort in the region of the kidney. In five, the 
symptoms remained so severe that nephrectomy was performed. 

Group III is characterized by occasional attacks of rather severe renal 
colic and a marked tendency toward a recurrent pyelitis and hematuria. 
Chronic dyspeptic symptoms are usually present. There is in these cases a 


definite tendency toward neurasthenia. Examination shows the kidney to 





have a movement of from two and one-half to three inches, and frequently 
gives evidence of urinary stasis (Fig. 8). It is in this group, which com- 
ises 48 per cent of our series, that we have had the most uniformly satis- 
tory results. In only five instances has there been, after one year, a 
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persistence of any of the symptoms. With the exception of one case with 
intermittent hematuria, these were of a rather minor character. Although 
there were II cases in this series in which, at the time of nephropexy, a 
pyelolithotomy was also done, we have no record of a recurrence of renal 
calculi. Renal infection, which was present in 18 cases, was completely 
cleared up within eight months in all except two cases. The one surgical 
death in our series occurred in a case of this type and was due to a staph- 
ylococcic septicemia. We do not advise the use of palliative procedures if 
surgical repair is possible, as they are seldom of any permanent value. 


Group IV is characterized by more or less constant heaviness and drag- 





ee ne —— 


Fic. 13.—-Nephropexy stitches in place. 


ging in the side, and usually has symptoms suggestive of chronic renal in- 
fection. If these symptoms are on the right side, chronic dyspeptic symptoms 
of a mild type are usually present. Examination shows a very low kidney 
and usually a dilated and infected renal pelvis. Calculi are frequently found 
(Fig. 9). Twenty-eight per cent of our operative cases were of this type. 
The postoperative results in this group have been very satisfactory, although 
the chronicity of the urinary infection and the hydronephrosis that is usually 
present have in some cases required a rather long period of postoperative 
therapy. In 13 instances renal calculi were removed at the time of the 
nephropexy, and there were two cases of associated solitary cysts in which 
resection was done. In one case the calculi have recurred. 

Palliative therapy may in this group afford a definite measure of reliet, 


932 














“= 
‘ 








NEPHROPEXY 


hut we must bear in mind that all palliative procedures are to be regarded 
as affording only temporary relief. When it is decided not to operate, we 


advise the use of an adequate abdominal support. Renal infection which 
is usually present is treated by pelvic lavage, dietary measures, etc. 

D1AGNosis.—It is unnecessary to discuss the details of diagnosis, other 
than to state that a proper study of these cases requires that pyelograms be 
made in the upright position. We prefer to avail ourselves of the advantages 
to be derived from ureteral catheterization and retrograde pyelography. 





Fic. 14.—The anterior layer of the perinephric fascia is anchored 
in place. 
[HERAPY.—The type of therapy operative or otherwise to be advised 


in any particular case requires the utmost cooperation of the patient’s physi- 
cian, the gastro-enterologist, the radiologist, and the uroloist. The decision 
in favor of surgical intervention should be made only when it is determined 
that the subjective symptoms are a definite handicap to the patient’s physical 
welfare and only when the operation is not contraindicated by genito-urinary 
pathology which cannot be reiieved by nephropexy or by coexistent pathology 

other organs. Our experience coincides with that of most urologists, in 
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that the presence of obstructive ureteral lesions due to true strictures is 


infrequently encountered. 

SurRGICAL TECHNIC.—We believe the technic of the surgical restoration 
of normal anatomic relationships of the kidney should under no circumstances 
be destructive and should require no more tissue destruction than is consistent 
with a guarantee of the permanency of the restoration. 

The kidney is exposed through a lumbar incision, the posterior layer of 
the perirenal fascia is incised, and the anterior layer carefully preserved. The 
kidney is freed of its perinephritic adhesions. An exploration is made to 
determine if anomalous vessels are present and interfering with the restora- 
tion of the kidney to its normal position. If present, they are divided. The 
ureter, if kinked, is freed, the renal capsule is preserved intact and carefully 
cleansed of all adherent fibrous and adipose tissue, as is also the posterior 
portion of the renal fossa (Fig. 10). The most ideal position for this par- 
ticular kidney is accurately determined, special care being taken not to select 
a point either too high or too low. The kidney is fixed in position by means 
of two No. 3 chromic catgut sutures, which we rather inadequately describe 
as across stitch in the renal capsule (Fig. 11), the ends of which are brought 
through the intercostal space as a mattress suture (Figs. 12 and 13). After 
anchoring the kidney, the anterior layer of the perinephric fascia is brought 
into its proper position, thus supporting the posterior layer of the peritoneum 
(Fig. 14). 

Postoperative Results —The vast majority of unsatisfactory postoperative 
results are due to one or more of the following causes: (1) Failure to re- 
store the kidney to its proper position. (2) The production of excessive 


trauma about the renal pedicle or ureter at the time of operation. (3) 
Failure to recognize coexistent pathology of the kidney or adjacent organs. 

While in certain groups the percentage of our unsatisfactory postoperative 
results may seem to be somewhat high, we believe that it should not be 
regarded as a criticism of the surgical technic of nephropexy, but of the 
manner in which that technic was applied to the particular case, and that by 
proper study these unsatisfactory results can be gradually eliminated. We 
feel that a study of the more recent cases of our series will confirm this 
suggestion. 




















CAUTIONS IN THE TREATMENT OF URETERAL CALCULI 
Ows.ey Grant, M.D. 


LouIsvILLE, Ky. 


IN REVIEWING the literature on ureteral calculi one is impressed with the 
variance of opinion founded on the experience of individual operators. As 
brief examples among some of the leaders of urologic thought, Bumpus and 
Thompson found that 60 per cent of stones in the lower ureter could be 
removed by manipulation. Caulk states that 90 to 95 per cent of all ureteral 
stones will pass without operation. Winsbury-White reports 55 cases in 
which 13 were operated upon. Although it is a small number, we have 
tabulated our last 100 cases in which positive stones were demonstrated, 
chiefly to see how much less fortunate we were than others and in that 
tabulation were interested to see if we could make any instructive criticism. 


The following data were obtained: 


Males 83 
Females : 17 
Right side 44 
Left side. . 66 
Upper third 12 
Middle third 22 
Lower third... 66 
Open operation. . 9 
Upper third I 
Middle third 4 
Lower third 4 
Mortality 2 
Cystoscopic manipulations (2 or more cystoscopies 59 


Those stones which are passed after a little manipulation escape our con 
sciousness rather readily, but it is upon those which persist that our atten 
tion is focused and we begin to look for causes why these do not pass more 
readily. 

Because manipulation by ureteral instruments has been so successful we 
naturally look to that method first. The chief symptom of almost every pa- 
tient with ureteral stone is colic. That this pain is caused by blockage and 
distention of the renal pelvis is almost universally accepted. This alone 
should make one realize that therein lies the danger from ureteral stone, i.c., 
subsequent damage to the kidney. It becomes immediately imperative to 
remove this obstruction not only on account of the pain but because of the 


potential damage that may be done. Often after one or two attacks of 


ureteral colic the patient never has another and if the obstruction is not re- 


oved the kidney often goes on to complete disintegration, either from hydro- 
phrosis or atrophy, without a subsequent symptom. For these reasons it 
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is a fundamental law that no stone in the ureter should ever be disregarded 


until it is evacuated. 

Because stones vary so greatly in shape and size the procedures for their 
removal are likewise diverse. Size in itself is often sufficient to convince 
us that only operative methods should be employed even though calculi of 
surprisingly large diameters have been extruded through the orifice. If a 
large stone passes down to the ureterovesical orifice, then removal by in- 
cising the orifice through a cystoscope is often a practical method. Likewise, 
if the ureter is greatly dilated the possibility of passage of a large stone is 
much enhanced. 

Small stones are often the cause of more trouble than large ones. Es- 
pecially is the rough and spiculated one likely to lodge in the ureter and ad- 
here tenaciously. In some cases where repeated manipulations have failed 
to effect dislodgment we have found upon ureterolithotomy that the stone 
was so imbedded in the ureteral wall that the use of a pointed instrument 
was required to dislodge it. This is the type of stone that makes manipula- 
tion so hazardous. We must be constantly on the alert for fear of injuring 
the ureter in these cases. We believe that damage does occur more often 
than is recognized. By the routine use of postmanipulation ureterograms we 
have found four definite instances of extravasation of the media. It is this 
finding especially which has caused us to consider seriously the use of ureteral 
manipulation. Fortunately, there was no ill result in any of the four cases. 
We are expending more thought, however, on the future prevention of this 
complication. It is because so little disturbance resulted from these accidents 
that it seems quite reasonable to conjecture that many more are not demon- 
strated unless an ureterogram is taken after manipulation. 

Of these four cases not one resulted from the use of any of the many 
instruments devised to dislodge stones. In one case an ordinary No. 7 F. 
catheter was used and in the three others larger catheters were passed, but 
only after there had been ordinary sized catheters passed in previous cystos- 
copies and it was felt that gradual dilatation might effect dislodgment. 
In only one of the four did we suspect the perforation before the uretero- 
gram was taken. This perforation occurred just below the stone which 
immediately passed through the fenestra and remains encysted. The ureter 
has healed completely and the function of that kidney is perfect. 

Why perforation of the ureter occurs is not always ascertained. One 
conceivable cause is a previous erosion in the ureteral wall by the stone which 
gives way when the stone is pressed by the catheter. In this connection may 
be noted 11 cases of rupture of the ureter by stone collected and described 
by Gordon Foulds. The rupture in these cases took place without any in- 
strumentation whatever and might be called spontaneous. In these reported 
cases the symptoms were those of abscess formation which occurred in vari 
ous areas along the ureteral course or in the perinephric tissue, and the 
striking feature was that in those which presented the gravest complications, 
or which ended fatally, there was found another stone below the site of 
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rupture which caused stasis, if not blockage, of the ureter. We believe it is 


because rupture in our four cases occurred below the site of the stone that 
so little damage ensued, as there was a free channel from the point of rupture 
into the bladder and, hence, no tendency for the urine to extravasate from 
back pressure. But the recognition of these spontaneous ruptures which 
occurred in the collected cases serves to emphasize strongly how easy it 
would be to force a stone through the already damaged ureter by even the 
lightest pressure of a catheter and especially by the use of a catheter of a 
caliber greater than the usual size. 

Of the vast number of metal instruments devised to dislocate and remove 
stones the majority have become museum pieces, and what few remain, 
especially the Bransford Lewis dilator and the Howard spiral, are considered 
applicable only in the lowest portion of the ureter where surgery is much 
more difficult and where the temptation to manipulate is much greater be- 
cause the stone has such a short way to go. 

Another cause for the perforation of the ureter by catheter may be that 
the stone is checked in its downward passage by some form of stricture 
below it and this strictured area forms a sort of pocket into which the ure- 
teral catheter is passed, making it much easier to perforate because the 
pressure is directed forward instead of laterally. Dr. Guy Hunner has em- 
phasized the importance of stricture of the ureter, and points out that most 
cases of calculus in the upper urinary tract are due to stasis and that “the 
most frequent cause of this stasis is ureteral stricture.” Since the lodgment 
of a stone will naturally occur at a narrowing, it is quite explicable why 
the stone finally lodges just above this constricted area and why, with the 
inflammation that we know so often occurs about an impacted stone, it should 
diminish even further the caliber of the canal. 

These two factors, namely the erosion of the wall spontaneously by stone 
and the probable lodgment just above the site of stricture, taken in conjunc- 
tion with the four perforations of the ureter by catheter, that we know have 
occurred in our cases at the point just below the stone, should emphasize 
the hazard of manipulation of ureteral stone. Keyes recalls that the ‘‘funda- 
mental physiologic fact in relation to ureteral stones is that the stone ad- 
vances only during periods when there is no colic or pain. The relief of 
back pressure when . . . (bilateral pyelostomy) .. . is performed for the 
relief of calculous anuria permits the silent passage of extraordinarily large 
stones. Conversely, manipulation calculated to irritate the ureter will, if any- 
thing 


Ss? 


phasizes this. A young man entered the hospital with the classic symptoms 


delay the passage of the stone.” One of our cases particularly em- 


of ureteral colic, superimposed upon which were the signs of marked septic 
absorption. A calculus the size of an olive seed was seen in the upper por- 
tion of the ureter. Believing that this man would be a better operative risk 
it simple drainage could be instituted, a No. 7 F. ureteral catheter was passed 
with ease beyond the stone and after two days of drainage his septic symp- 
toms subsided entirely. Undoubtedly the best procedure then would have 
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been to have performed an ureterolithotomy at once. The patient refused 
operation until we had made several attempts to dislodge the stone. Shorily 
after two instrumentations the patient again became more septic and _ the 
stone had not moved. He was given spinal anesthesia and when on the 
table in the Trendelenburg position the roentgenogram showed that under 
this relaxation the stone had passed into the lowest segment of the ureter, 
although half an hour previously a roentgenogram had shown it to be in the 
upper third. 

Unquestionably the spasm of the ureter occasioned by an impacted stone, 
which causes contraction of the ureter due to the obstructed urine above, 
helps to fasten the stone in its location rather than to dislodge it. Ockerblad 
and Trattner have shown that morphine increases the contraction of the 
muscles of the ureter in direct proportion to the dosage given and that the 
sedative effect finally obtained from this drug is due to its action on the central 
pain perceptive areas rather than to diminution of the colic. The intro- 
duction of a catheter into the normal ureter will usually cause some spasmodic 
contraction and the relief that it does afford is occasioned by the relief of the 
back pressure of the kidney from drainage. 

We have not included in our present tabulation of cases the number that 
passed their calculi without any manipulations. We have no doubt that many 
of those, in which our eagerness prompted us to interfere by the catheter, 
would have discharged themselves, and perhaps even more readily, had we 
restrained ourselves. Many of the favorable results that are obtained fol- 
lowing a single manipulation are catalogued as virtues of that procedure 
when in all likelihood all that is accomplished is a little delay in effecting 
the desired result. 

Discounting the large percentage of stones that pass or would pass spon- 
taneously the problems in cases with ureteral calculi still remain diversified. 
Foremost is that of anuria. When obstruction occurs in a solitary func- 
tioning kidney relief must be speedily obtained. If the obstruction is low 
and there seems a reasonable probability of inducing the stone to pass, an 
attempt should be made to pass a catheter beyond the obstruction. If this 
should fail then surgical relief should be prompt. Just where to institute 
this relief depends on the patient’s general condition and the accessibility of 
the stone. We feel that removal when the calculus is situated deep in the 
region of the lower ureter is an operation accompanied by considerable dif- 
ficulty. In one case in our series which presented this problem we performed 
a pyelostomy for drainage and later when the general condition improved the 
stone was removed. When the stone is higher up at a more accessible area 
ureterolithotomy can be done with as little disturbance as pyelostomy. One 
very interesting type of case, which was not a true ureteral stone but in the 
calix of the kidney, is included in the series. Because this patient was a 
very poor operative risk and the stone small but causing considerable pain 
when the calix became distended by obstruction, the method of succussion 
described by Bransford Lewis was resorted to. The pelvis was lavaged with 
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novocaine and a solution of sterile oil introduced until the pelvis was dis- 
tended. The patient, placed under the fluoroscope, was then rotated into a 
position that would tend to throw the stone into the pelvis. After the second 
rotation the stone was seen to move to the pelvic area and the patient then was 
placed and kept in the upright position and given atropine and morphia. hh 
24 hours, this stone that he had carried in the calix for four years as demon- 
strated by previous roentgenograms passed into the bladder. 

An interesting feature of anuria where both kidneys are presumably 
healthy is the renorenal reflex. This phenomenon of nerve inhibition has 
never been quite satisfactorily explained. Here, again, effort should be made 
to relieve the obstructed kidney preferably by catheter, no matter where the 
location of the stone, as any surgery in this type of secretory dysfunctior 
is extremely hazardous and should be undertaken only when the simpler 
measures fail. 

The complication of ureteral stone which occasions the most concern is that 
with an infected kidney above the stone. Even moderate degrees of infec- 
tion cannot be lightly considered because, in the presence of stasis, infection 
progresses rapidly and the destruction of a healthy kidney can ensue in a few 
days. Most of the unfortunate results from ureteral stone occur in the 
blockage of an infected kidney. Unquestionably, much distress has been 
brought about by dalliance in these cases on the one hand, and on the other, 
too prompt surgery has overlooked factors that will interfere with drainage 
even after the stone is removed. The preferable procedure under these 
circumstances is drainage by ureteral catheter if it can be readily accom- 
plished. It has been our experience that there are few stones in the ureter 
that obstruct the passage of a catheter when the patient is thoroughly re 
laxed, if necessary under anesthesia. If satisfactory drainage by ureteral 
catheter can be obtained, the impending crisis is forestalled, and, what is more 
important, the function of the kidney and the condition of the ureter can be 
carefully studied. This may enable the surgeon to decide whether a nephrec- 
tomy is necessary, whether there is a possibility of restoring a badly damaged 
kidney to a serviceable state, or whether conditions in the ureter such as 
stricture or even distortions and enormous dilatations render radical surgery 
advisable. The use of intravenous urography in this connection is not 
usually satisfactory because the obstructed kidney may not secrete the media 
in sufficient quantity to enable one to visualize the outlines of the ureter or 
pelvis satisfactorily. Conservatism should be the slogan of urologists, but 
they should appreciate what is conservatism in the obstructed infected kid- 

ney is not always apparent without a careful study, and it is often as unwise 
to leave in a kidney capable of further devastation as it is to remove one that 
nught be restored to normal. This judgment is difficult without estimation of 
the function and pyelographic studies and they cannot be made in most cases 
xcept through the use of the ureteral catheter. If we look at the obstructing 
tone much in the same light as we look at the obstructing prostate an 

alogy may be drawn. It is neither the stone nor the prostate that is of 
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importance ; it is the damage they cause to vital structures that makes them 


dangerous, and we should study the conditions in those structures before we 
are too eager to believe that prompt removal of the obstruction will relieve 
all the ills that it entails. 

The chief advantage that manipulation by catheter has over open opera- 
tion is the hope that in stones of moderate size, the effective removal will 
obviate the morbidity which accompanies surgical procedure. The two deaths 
in these 100 cases followed operative interference, but whether they can be 
attributed to it or not is a question. One patient with a single kidney died 
from anuria four days after operation but he entered the hospital in an 
uremic state and relief of the obstruction did not induce the flow of urine. 
The second died from meningitis one month after operation although he 
had been up and about the hospital ten days after the operation. Both had 


ureterolithotomies. 
CONCLUSIONS 


The most important deductions we can gather from our studies of these 
100 cases are chiefly confirmatory of the opinion of others. 

(1) A large percentage of stones, probably more than 40 per cent, will 
pass without any treatment save medical relaxation of the ureter. 

(2) Another 45 per cent will pass following ureteral manipulation. 

(3) Ureteral manipulation even with catheters is not without danger. 
Frequently they cause swelling which may only increase the obstruction, and 
perhaps, even more often than is suspected, the ureter may be perforated. 
Perforation below the stone may not cause any grave disturbances. 

(4) In infected kidneys where it is possible to introduce a catheter be- 
yond the stone, indwelling catheter and lavage prior to operation is a de- 
cided advantage. This likewise enables the operator to study the function 
of the kidney and determine the choice of operative procedure, 














CYSTS OF THE TESTICLE 
Irvin ABELL, M.D. 


LOUISVILLE, Ky. 


Cysts of the testicle, excluding hydroceles of the tunica vaginalis, encysted 
hydroceles of the cord and those occasionally noted in the body of the testicle 
proper, arise within epididymal structures or vestigial remnants connected 
with them. We have observed 32 instances of cysts conforming in origin 


and site to these locations. 


TABLE | 
AGE INCIDENCEI 
\ ge Nu ver of Cases 
10-20 I 
20-30 2a 
30-40 2 
40-50 fs 
50-600 16 
60-70 4 


22° 
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The great preponderance of cases, 23, noted between the age limits of 
40 and 60 is not an accurate estimate of age incidence since some of these 
gave a history of the presence of tumor for years before coming under our 
observation. Assuming that some such cystic tumors find their origin in 
vestigial remnants and that others are due to obstruction, there is no satis- 
factory explanation for their greatest incidence during midlife (Table I). 

Gonorrhea is the most common cause of inflammation in the seminal 
tract: but only one of our patients gave such a history. 

TABLE II 
DISTRIBUTION 
Unilateral 


PN Svs 3 ss SRuniele caked. FO 
Ci re pees 
Bilateral....... Bis, pean! 
32 


In the bilateral cases the cystic development was coincident in four and 
consecutive in one (Table II). 


TABLE III 





DURATION 
One year or less....... Is St acs 
ONE tO TIVE VEATSs. ssceissccwcvess, O 
Five years or more.. are 
32 


the rate of growth, as far as may be ascertained from the histories, has 





been comparatively slow in all, the duration bearing no direct relation to the 
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size (Table II] ). Some remained stationary in size, while the fluid contents 
in others increased in quantity and in some recurred quickly after tapping, 


The rather long duration of the lesion in 21 of the 32 patients would 
indicate that they had suffered but little inconvenience from its presence. 


The symptoms in all but three consisted of the presence of a mass with or 
without a sense of weight: in three pain and discomfort with local evidence 
of inflammatory reaction the result of tapping. 

TrauMA.—Four patients gave a history of trauma with appearance of 
the tumor immediately thereafter: one other stated that the tumor appeared 
following the wearing of a truss and still another that it developed following 
an operation for hernia. While it is comprehensible that the inflammatory 
reaction induced in the tubules in and around the epididymis by trauma may 
prove a causative factor in cyst formation, the absence of such a history in 
the large majority of cases would lead to the conclusion that its occurrence 
may be only incidental. 

S1ze.—The size was noted in 26, the smallest tumor having a diameter 
of one inch and the largest measuring eight by four by four inches, the re- 
mainder showing varying dimensions between these limits. The contour 
was noted in 22, being described as irregular, lobulated, nodular or multi- 
nodular in 12, round, oblong or oval in 7, and smooth and cystic in 3. The 
location of the growths as noted in the clinical examination was given in 26, 
being observed at the upper pole of the testicle in 16, at the lower pole of 
the testicle in 1, behind the testicle in 1 and described as scrotal in 8. In 
18 of these 26 observations the situation of the tumor in relation to the 
testicle gave rather definite indication as to its character, while in 8 the 
consideration of hydrocele could not be excluded. Fifteen of the 32 cases 
showed associated lesions of hernia, hydrocele or varicocele. Inguinal hernia 
was present in eight cases, on the left side only in two of the bilateral cases, 





while in the unilateral cases it appeared three times on the same side, twice on 
the opposite side and once on the opposite side with an undescended testicle: 
in one instance a lower quadrant incisional hernia and a femoral hernia existed 
on the same side. One case showed a rather large varicocele of the same 
side and in five there was a hydrocele of the tunica vaginalis of the same 
side. With the exception of the latter the associated lesions are to be con- 
sidered as coincidental, while in hydrocele a definite relationship may be said 
to exist. Six of the patients gave a history of havng been tapped from one 
to many times, two of whom were found to have hydrocele as an associated 
lesion. 

Twenty-five of the 32 patients came to operation, the character of the 
growth being unilocular in 12, multilocular in 9 and polycystic in 4; 21 were 
unilateral and 4 were bilateral; 3 were enclosed within the tunica vaginalis 
or intravaginal and 22 were extravaginal. In nine cases concomitant opera- 
tive measures for the correction of associated lesions were carried out at 
the time of removal of the cyst; these consisted in the repair of inguinal 





herniae in five cases, in three of which the hernia existed on the same side 





as the cyst and in two on the side opposite to it; in the repair of a ventral 
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and a femoral hernia on the same side as the cyst; in the excision of a vari- 
cocele on the same side as the cyst ; and in the resection of the tunica vag’nalis 
for hydrocele of the same side in two cases. 

OPERATIONS FOR Cystic DisEAse.—Twenty-six operations were done on 
25 patients (Table IV), one patient returning after an interval of 14 years 
with recurrence of cyst formation at the site of the former operation. 

TABLE IV 
OPERATIVE PROCEDURES IN TWENTY-FIVE PATIENTS 

Excision of cyst alone 
Excision of cyst with removal of epididym1 ei 4 
Excision of cyst with resection of epididymis 


Upper pole. I 
Lower pole...... ae I 
Excision of cyst with resection of tunica vaginalis (hydrocele).................. Sete 
Excision of polycystic tumors of epididymis including removal of epididymis 
Bilateral. Nar ee Week Cae ee Rr ae 2 
Unilateral... fonae FE PEO ee ee Sere rs b- 
Orchidectomy 
Cyst and hydrocele sacs and surrounding tissues thickened by inflammatory reaction.. 1 
Cyst in cord back of testicle with inflammatory reaction of such degree as to interfere 
with blood Ct). a ae ‘ ; sary Gaara I 
206 


Pathologic Reports in Twenty-three Cases.—Pr lycystic disease: 4 cases, 
2 bilateral and 2 unilateral. Specimens from one of the bilateral cases were 
unusually large, n.zasuring 170 by 60 by 40 and 150 by 50 by 30 Mm., re- 
spectively. Of the bilateral specimens but one showed recognizable epididymal 
tubules, being composed of pale, pinkish-gray fibrous and serous tissue con- 
taining many simple, thin-walled cysts clumped together in masses. The 
cysts varied in size measuring from 2 to 40 Mm. in diameter and contained 
clear, colorless fluid. The unilateral specimens were similar in character. 
Some of the cyst walls were hyalinized, vascularized and showed lymphocytic 
infiltration. Some were lined by flattened epithelium and some by low colum- 
nar or cuboidal epithelium. None was found to have ciliated epithelium. 
The unilocular cysts varied in diameter from 25 to 100 Mm. The cyst walls 
were of grayish-white fibrous tissue of varying density. Some were lined 
with a single layer of flattened epithelial cells, some with cuboidal epithelium, 
while others showed complete loss of lining cells. Three showed definite 
lymphocytic infiltration. The multilocular cysts varied in their greatest di- 
ameter from 25 to 120 Mm. The cyst walls showed elastic and fibrous tissue. 
[Epithelial lining consisted of low columnar, cuboidal and flattened epithelium, 
being wholly absent in some, partly absent in others. Hyalinization and 
lymphocytic reaction were present in some, absent in others. 
Orchidectomy.—(1) Hydrocele and cyst walls greatly thickened: history 
many tappings, repeated at short intervals. Sections of walls of cysts 
wed dense lymphocytic infiltration, fibrosis, infiltration by red blood cells 
inner portion and hemosidering slight reaction of polymorphonuClear leu- 
cytes. Sections of testis showed fibrasis with lymphocytic infiltration. 


943 








IRVIN ABELL Annals of Surgery 


June, 36 





(2) Cyst in cord lying back of testicle with edema and matting together 
of adjacent tissues. Sections of cyst wall showed fibrous thickening with 
lymphocytic infiltration. Fluid in cyst contained many spermatozoa.  Sec- 
tions of testis showed fibrous tissue replacement (Figs. 1, 2, 3, 4 and 5). 

The literature on cysts which develop in and around the epididymis, while 
rather voluminous abroad, is quite meager in this country: the paucity of 
articles in American literature dealing with them may be explained on the 


SCHEMATIC DRAWINGS SHOWING POSITIONS OCCUPIED BY CYSTS (CROSSAN) 





Fic. 1.—Small unilocular cyst. Fic. 2 Large unilocular cyst. Fic. 3 Multilocular cyst 





Fic 4.—Multilocular cysts. Fic. 5.—Intravaginal cyst with hydro 
cele of tunica vaginalis. 


basis that they are either so common as to be considered of little interest, or 
else so rare as not to have elicited the attention their derivation warrants. 
An understanding of the embryologic development and descent of the testicle 
with a knowledge of its mature anatomy is essential to an appreciation of the 
possibilities of cyst formation, without however making it possible to allo- 
cate clinically every lesion to a definite origin. 





From a standpoint of etiology, they may be considered as falling in three 
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eroups: (1) Cysts having their origin in vestigial remnants; (2) retention 
cysts, and (3) polycystic disease or cystic embryomata. The embryologic 
development of the vasa efferentia and the epididymis from the mesonephric 
tubules of the wolffian body not infrequently results in tubular rests from 
failure of obliteration of excessive mesonephric tissues. The persistence of 
remnants of the cephalic tubules of the wolffian body attached to the head 
of the epididymis gives rise to single or multiple hydatids known as the ap- 
pendices epididymi; the persistence of the upper end of the mullerian duct, 
in like manner, forms the appendix testis, both of which are known sources 
of cyst formation (Fig. 6). The vasa aberrantes are persistent tubules of 
the wolffian body, blind at one end, the other communicating with the seminif- 
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I 6.—Embryologic development of testicle showing aberrant tubules forming appendix epididymis, 
appendix testis and paradidymis (Keibel and Mall). 


erous system; the superior has its origin in the rete testis, its blind end 
resting in the globus major; the inferior is attached to the canal of the 
epididymis or the caudal end of the vas deferens ending blindly from 2 to 
5 cm. up the cord. The occurrence of more than one superior vas has been 
described by Kobelt, being known as Kobelt’s tubules. Each and all of 
these aberrant vasa may be the site of the cyst formation. When failure 
of obliteration of the caudal vesicles and tubules of the mesonephros occurs, 
these vestiges are found near the globus major, usually behind and above 
it, being known as the paradidymis or organ of Giraldés. It consists of 
microscopic vesicles derived from the posterior part of the wolffian body and 
blind, pipe-like structures derived from the lower mesonephric tubules (Fig. 
6). Cysts arising in any of the above mentioned embryonic remains may 

tain a connection with the seminiferous system and their contents con- 

in spermatozoa. The fluid of cysts arising in remnants without such 
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a connection or in those primarily possessing and subsequently losing 





closure from inflammatory reaction or pressure effects will contain none 
(Fig. 7). 


Retention cysts develop most frequently in the vasa efferentia and 
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Fic. 7.—Schematic drawing showing possible locations of vestigial remnants. 
frequently in the coni granulosa of the globus major. Those arising from 
the former appear between the body of the testicle and the epididymis and 


may attain appreciable dimensions; those arising in the latter are usually 
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Fic. 8.—Relations of the vasa efferentia (Campbell: Journal of Urology). 
small and frequently multiple. Several investigators have directed attention 
to the anatomic arrangement favoring cyst formation at these points. The 
lumen of the vasa efferentia is from two to three times larger than that of 
the vasa recta of the rete testis and that of the tubules of the globus major; 
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y the ducts of the rete testis are supported by the firm tunica albuginea; the 

eC vasa efferentia are surrounded by loose connective tissue only. The tubules 
of the globus major are thin walled with a fairly firm covering, while the 

t vas deferens is a firm, semirigid tube. Obstruction due to stricture forma- 


tion as a result of trauma or infection of the ducts themselves or at a point 
in the seminal tract distal to the epididymis is regarded as the chief etiologic 
factor in the retention cysts occurring in these locations (Fig. 8). 
experimental injection of testicles under pressure has shown dispropor- 
tionate dilatation of the vasa efferentia and ligation of the vas deferens has 
sometimes produced cystic disease of the epididymis in place of the desired 
atrophy of the seminiferous tubules. Retention cysts may or may not con- 


tain spermatozoa depending upon the presence or absence of a communica- 





I ».—Unilateral polycystic disease of the Fic. 10.—Bilateral cystic disease of the epididymis 
epididymis. removed with preservation of the testicles. 
tion with the seminal tract and upon the influence made by pressure of the 
cysts upon the function of the testicle. The fluid as a rule is clear and 
limpid but may be milky or opalescent when it possesses a high content of 
spermatozoa. In view of the observation that spermatozoa have at times 
been found in all varieties of cysts of the testicle, even in hydroceles of the 
tunica vaginalis, and that at times their absence has been noted in identical 
lesions, it is apparent that the term spermatocele but connotes a cystic tumor 


( 


f the scrotum which by reason of a communication with the seminiferous 
system contains sperm but which does not afford information as to its origin 
or its location. The epithelial lining of the vasa efferentia and the ductules 
of the epididymis is of the ciliated columnar variety; 1ione of the cysts in 
ur series showed such a histology. The change in the character of the 
lining cells and at times their absence, in whole or in part, is assumed to be 
ue to pressure within the cyst wall. 
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Polycystic diseases of the epididymis may be of limited extent conform ng 
to the type of multiple retention cysts dependent upon obstruction, or may 
present the characteristics of a true neoplasm. In the latter the agglomerated 
cysts replace or destroy the epididymal tubules, at times attaining compara- 
tively huge size. From their anatomicopathologic make-up they are to be 


classified as cystic embryomata (Figs. 9 and 10). 
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Discussion.—Dr. Francis R. HAGNER (Washington, D. C.).—It has 
been our experience that these solid cysts contain spermatozoa. The last 
type, however, usually do not. We feel that the solid cysts are congenital in 
the majority of cases. Regarding inflammation of the epididymis causing 
cysts, | think this must be very rare. I have had but one patient in about 
75 that we have operated upon for sterility who had a cyst. All of these 
had suffered previously from bilateral epididymitis of gonorrheal origin. 
Thus is would seem that this condition following inflammatory disease ap- 
pears to be rather uncommon. The following instance is a rather interesting 
one in which the spermatocele was used to good purpose. A patient at opera 
tion was found to have an occluded vas deferens on the left side and a scarred 
globus major with no spermatozoa. On the right side, the globus major was 
replaced by a moderate sized spermatocele that contained actively motile 
spermatozoa; the vas was patulous on this side. An anastomosis was made 
between the vas and the spermatocele. In six weeks actively motile sperma- 
tozoa appeared in his semen, and his wife became pregnant within two 
months and was delivered of a normal child. 

Dr. IRvIN ABELL (closing ).—The fluid from the cysts of the last patient 
did not show spermatozoa ; after the appearance of the bilateral cystic diseas¢ 
and before its removal he became the father of two children. 
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SUCCESSFUL OPERATIONS FOR HYPOSPADIAS 
Watrman Watters, M.D. 


Rocuester, MINN. 
DIVISION OF SURGERY, THE MAYO CLINIC 

THE most successful operations for hypospadias have been those in which 
skin flaps taken from the penis or scrotum have been used to form a skin 
lined canal to the end of the penis from the abnormal opening of the urethra. 
In general, the methods which, in our experience, have given the best results 
have been those of Ombrédanne, Bucknall, and Thiersch. The skin lined 
canal has an advantage over any other type of tubular canal in that it does 
not narrow or retract, and, when once established, can be counted upon to 
maintain a canal of constant diameter. 

STRAIGHTENING THE PEN1s.—Operations intended to overcome the penile 
curvature deformity of hypospadias should be undertaken at a very early age, 
preferably between one and two years. Ordinarily this correction can be sat- 
isfactorily obtained by means of transverse incisions through the fibrous cord 
occupying the position of the absent penile urethra, one transverse incision 
being made immediately in front of the abnormally placed meatus and one 
relatively far forward close to the glans penis, if a second one is required. 
It is important that the fibrous tissue occupying the position of the absent 
urethra be removed thoroughly and that the incisions which are closed verti- 
cally should be maintained in this position during convalescence. The patient 
should be seen again within a year in order to be sure that satisfactory cor 
rection has, in fact, been achieved, and if such is not the case further opera- 
tion should be undertaken promptly. 

Metuops OF OBTAINING SKIN I*LAps.—There are three types or degrees 
of hypospadias : (1) Perineal, when the abnormal opening is in the perineum ; 
(2) penoscrotal, when it is at the root or base of the penis, and (3) penile, 
when it is in the shaft of the penis. The method of Ombrédanne is appli- 
cable to all three types of hypospadias, and has the advantage that the penile 
portion of the flap which is used to form the urethra is free from hair. The 
Bucknall operation, which consists of elevating a delayed skin flap from the 
scrotum, cannot be used in the perineal type of hypospadias; it has a field 
of usefulness, however, in cases in which other procedures have been unsuc- 
cessful, especially in adults when tension on skin flaps from uncontrollable 
erections is prevented and compensated for by the elasticity of the scrotum. 
\fter raising the skin flap from the scrotum, the Bucknall method leaves a 
large urethral opening at the end of the penis from which urine is likely to 
spray during micturition. This opening can be narrowed to advantage by 
using the final stage of the Ombrédanne operation. Although small fistulae 
ractically never occur following the Ombrédanne or the Bucknall operations, 
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Fic. 2.—Conversion of a perineal hypospadias to a penile 
hypospadias. 
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Fic. 6a.—Perineal 


Fic. 7. 


operation; intact skin lined canal to the end of the penis 
operation for bilateral cryptorchidism. b—Later: 
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hypospadias: Combination of Ombrédanne and Thiersch methods. ( mpleted 
restes in the scrotum following the Torek 





view. 


Original penoscrotal hypospadias; skin lined urethral opening 
at the end of the penis. 
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except in cases of technical error, such fistulae can usually be closed by the 
method of Thiersch, taking vertical skin flaps from the penis, and folding 
one over the other like a double-breasted coat. 

Tue OMBREDANNE OPERATION.—The principles of treatment of hypo- 
spadias, as outlined by ( Jmbrédanne, consist in converting a perineal or peno- 
scrotal opening to a penile opening by elevating a longitudinal skin flap from 
the scrotum distal to the urethral opening and reflecting it upward, covering 
it with lateral flaps taken from the adjacent areas of scrotum (Figs. 1a and D). 
It is essential that perineal hypospadias in all cases be converted to penile 
hypospadias (Fig. 2) as a preliminary to the main and important procedure, 
in which a skin flap distal to the urethral opening is reflected upward and cov- 
ered by a flap taken from the foreskin, bringing the skin lined canal to the 
end of the penis (Figs. 3, 4,and 5). The final stage of the Ombrédanne oper- 
ation consists in narrowing the urethral opening and bringing it to the end 
of the penis by removing wedge shaped portions of skin from the under por- 
tion of the glans penis and from the upper portion of the foreskin flap, approxi- 
mating these wedge shaped areas with sutures, the ends of which have been 
left long and brought out through the end of the urethral canal (Figs. 6a 
and b and 7). A period of at least two months should be allowed to elapse 
between each stage of the operation. 

Although Ombrédanne? described this method of treatment of hypospadias 
in 1923, at which time he had used it successfully in approximately 150 cases, 
the method escaped recognition in America until Lyle called attention to the 
successful results which might be obtained by it. In 1933, he reported its 
successful use in nine of his cases. It has been used at the Mayo Clinic in 32 
cases and excellent results have been obtained in practically every one. The 
operation has obvious advantages: it does not require diversion of the urinary 
stream by preliminary cystostomy or urethrotomy, it is apparently free from 
any great risk of fistula, and it creates a urethra of full length and of adequate 
caliber. In other words, according to Cabot, “It appears to have the advantage 
of being fool pr‘ of,” as is the Bucknall type of operation.” 

THe BucKNALL OpeERATION.—In the Bucknall operation, a delayed flap 
of skin is raised from the scrotum, forming the anterior portion of the skin 
lined canal which extends from the penoscrotal or penile hypospadiac opening 
to the end of the penis (Figs. 8,9 and 10). Its greatest value, it seems to me, 
is in cases in which other methods have failed, and this is most likely to be in 
those in which the patients are adults. Healing takes place without the develop- 
ment of a fistula because of the wide attachment of flaps adjacent to the skin 
lined canal and the absence of tension on the anastomosis from erections during 
convalescence, because of the elasticity of the scrotum (Figs. 11a and b). 
Cabot stated that for ten years the Bucknall type of operation has, in his experi- 
ence, been the operation of choice. It, too, has the advantage of being very 
nearly fool proof. It seems certain that a full length canal, free from fistula, 
will be obtained as the result of this two stage operation. In a very few cases 
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urethral irritation develops from the hairs in the urethral canal, and in one 
case about such an area of irritation it has been reported that a stone had 
formed. 

Although it has been suggested, because of the irritating effect of hair in 
the scrotal flap, that the method should have definite limitations, I believe, as 
stated before, that it has its greatest field of usefulness in cases in which other 
methods have been unsuccessful. The basis for this viewpoint is substantiated 
by the fact that a large number of operations of the Bucknall type have been 
undertaken by many individuals and since the complications just referred to 
were reported in the literature in only two cases, I think one can assume that 
such complications are rare. It may be, however, that failure to report cases 





Fic. 12a.—Second stage of the Bucknall operation; the skin-flap has been raised from the scrotum. 
Urethra at the end of the penis narrowed by the Ombrédanne procedure. b—Appearance dependent 


in which complications of this type have developed has resulted from the fact 
that the follow up of children operated on in childhood may have been incom- 
plete, and the complication may, therefore, actually be more common than 
reports in the literature would indicate. 

THe THIERSCH OPERATION.—This method in which parallel flaps are 
taken from the penis gives excellent restoration of the canal unless fistulae 
develop. It employs tissue free from hair and of fine texture which is conse- 
quently particularly well suited to its changed environment. Unfortunately, 
it has been characteristic of this type of operation that the formation of a fistula 
was a relatively common complication, requiring further operations for its 
repair, oftentimes with unsuccessful results. The development of such fistulae 
can generally be avoided by scrupulous adherence to the principles of plastic 
surgery, namely, union of tissue on relatively broad surfaces, never attempting 
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union of the edge-to-edge type, careful hemostasis, and scrupulous care in 
regard to securing an adequate supply of blood. With experience, the opera- 
tion, in most cases, gives very satisfactory results. 

RESULTS.—Various stages of the Ombrédanne operation have been used, a 
total of 88 times for 32 patients. It was necessary, therefore, in order to obtain 
a satisfactory end result to use an average of three stages. The cases were 
divided about equally into those of perineal, penoscrotal, and penile hypospadias 
The results in 28 of the 32 cases were excellent. In the remaining four cases, 
after completion of the stage in which the foreskin flap was used, destruction 
of the flap occurred, necessitating employment of the Bucknall! procedure in 
three instances (Fig. 12) and of the Thiersch overlapping closure in one case 
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Fic. 13a.—Ombrédanne operation: a, perineal hypospadias; loss of continuity of the midportion of skin 


flaps; repair by overlapping closure of Thiersch; b, appearance dependent. 
(Figs. 6a and b, and 13a and b) to complete the operation after the supple- 
mentary use of these procedures. In these cases good results were also 
obtained. 

The Bucknall type of operation has been used in 16 cases, and here like- 
wise the operation has of necessity been divided into two stages, to which has 
been added narrowing of the urethral orifice by the method of Ombrédanne. 
The results of operation in these cases were excellent but, in two of the cases, 
in lifting the skin flap from the scrotum, a small opening, 4 or 5 Mm. in 
diameter, was inadvertently made in the skin lined urethral canal; this was 
followed by the development of a small fistulous tract at these points, necessitat- 
ing for its closure the employment of the Thiersch method later. Several of 

e patients who underwent the Bucknall procedure were adults, and the pres- 
ence of hair in the skin lined canal was apparent in only one of them, although 


the 


t 


others have not been followed for a sufficient time to be able to say defi- 


nital 
Cl 


y that growth of hair in the canal might not occur. 
lhe Thiersch method and its modifications have been used in 13 cases, 46 
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different procedures being employed in these cases to complete the operation, 
These operations have for the most part been performed by Doctor Cabot, 
who believes that the procedure has c msiderable merit and has been wel! : itis- 


fied with the results which he has obtained from it. 
SUMMARY AND CONCLUSIONS 


I think it is well to emphasize the fact that all types of hypospadias are 
amenable to surgical treatment, and that the most effective procedures are 
those which enable one to extend the abnormally situated urethral opening to 
the end of the penis by the formation of a skin lined canal which will not 
contract and not deform the penis. The most effective methods for obtaining 
such a skin lined urethral canal have been described by Ombrédanne and 
Bucknall, each of which procedures has its place. When unsuccessful results 
have been obtained by the Ombrédanne procedure, a satisfactory result can 
be obtained by the employment of that of Bucknall. Should small urinary 
fistulae develop following either of these procedures, closure can usually be 
satisfactorily accomplished by the employment of the overlapping method 
of Thiersch. 
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END-TO-END VASCULAR ANASTOMOSIS 
AN EXPERIMENTAL STUDY 

NaTHAN Winstow, M.D., anp W. WaLLAceE WALKER, M.D. 

BALTIMORE, Mb. 


FROM THE DEPARTMENT OF EXPERIMENTAL SURGERY, SCHOOL OF MEDICINE, UNIVERSITY OF MARYLAND 
BALTIMORE, MD 


[nN 1759, Lambert induced Hallowell to close a wounded artery with hare- 
lip pins. The operation was successful. However, Assman, in 1773, found 
that while the suture effected hemostasis it led to obliteration of the artery 
by thrombosis. Arterial closure was not tried again until 1882, when Glueck 
_ spite of numerous and ingenious experiments met with but little suc- 
cess. Postempski, in 1886, succeeded in closing a lateral wound of the 
femoral artery and thus inaugurated the modern method of suture and the 
first successful arteriorrhaphy in man since Lambert’s case. These were, 
however, slits and not complete division of the vessels (Matas'). 

Circular arteriorrhaphy has been performed by Murphy’s invagination 
method, Wietung’s lateral implantation method, Payr’s cireular arteriorrhaphy 
with absorbable magnesium rings, by Horsley’s broad marginal approxima 
tion, and by Carrel’s technic. None of these methods has, however, been 
widely adopted by surgeons. 

We wish to bring to your attention a method of end-to-end vascular 
anastomosis that we have developed in the laboratory of experimental sur- 
gery at the University of Maryland. The work has been done on dogs only, 
but we believe that the technic has been sufficiently perfected to allow of 
its use in the human. 

The operation is simple to perform and does not require complicated 
equipment. Upon veins it has proven successful almost without exception, 
and upon arteries also, except when there has been too much tension upon 
the sutures. It is an invagination type of operation and is done over a ring 
ot pigeon bone. We have not found it necessary to subject the raw bone 
to any special preparation other than boiling for the purpose of. steriliza- 
tion. The bone is perforated at either or at both ends by four or more 
holes, according to the size of the ring, and a groove or two is cut into its 
surface to afford a secure anchorage to a temporary encircling ligature which 
holds the ends of the divided vessel in apposition with each other while the 
permanent sutures are being applied. 

OPERATIVE TECHNiIC.—After exposing the vessel, the circulation is ar- 
rested by bulldog clamps (serrefines). These are applied at a sufficient 
distance from each other to permit of the free manipulation of the stumps 
(hig. 1, No. 1). The adventitia is grasped between a finger and thumb, 
drawn tight and cut off at a level with the rest of the vessel. If any blood 
remains in the stump, it is gently stripped out and the lumen of the vessel 
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Fics. 1 and 2.—Showing the various steps in an end-to-end vascular anastomosis. 
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Number 6 
kept moist and clean by washing with normal saline solution. The wall of 
the divided vessel is grasped near its open end with fine smooth mouthed 
pick-up forceps and four guy sutures of fine silk are inserted through the 
margin of the divided vessel at equidistant points (Fig. 1, Nos. 2 and 3). 
These sutures are tied to the edge of the vessel with a single knot, and their 
free ends passed through the ring of bone ( Fig. y. No: 4). The ring is 


slipped over the vessel and a sufficient length of vessel allowed to protrude 
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Fic. 3. (a)—-Lumen of repaired vessel. (b)—Intima. (c)—-Ring of bone. 
(d)—Remnants of cuff 


to cover the bone. The bone is held firmly in place by a barbed holder slipped 
between it and the end of the vessel to be cuffed. The redundant end of 
the stump is then rolled back over the bone by gentle traction upon the 
guy or stay sutures (Fig. 1, No. 5). The end of the distal stump is now 
slid over the segment of vessel which houses the ring of bone, and together 
with the cuff is held securely in place on the bone by a temporary encirciing 
ligature (Fig. 1, Nos. 6 and 7, a). At this stage of the operation, the cir- 
culation is reestablished by removing the bulldog clamps. The holder is also 
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removed. <A ligature of fine silk is now introduced through each of the four 


holes in the ring and passed through the two ends of the divided vessel (lig, 
1, Nos. 6 and 7,d and e). These ligatures are anchored to the free mai gin 
of the ring of bone, after which the encircling ligature is removed, and the 
guy sutures cut away. Fig. 2 shows the appearance of the anastomosis 
when completed. 

By this technic we have had vessels with open lumina nearly a year after 
being anastomosed. Fig. 3 is a photomicrograph of such a vessel showing 
a perfectly smooth and freely patent lumen following an end-to-end anasto- 
mosis of ten months’ duration. We attribute our good results to the sub- 
stitution of the four longitudinal sutures for the circular ligature, because 
when we depended upon the circular ligature to hold the stumps of the 
divided vessel in apposition until firm cicatrization had occurred, the liga- 
ture always cut through the apposed stumps and the anastomosis broke down. 

In summary, we have described a method of end-to-end vascular anasto- 
mosis, which in animals has been successful, and after a year the lumen is 
still open. Secondly, in this method of anastomosis no foreign substance 


is left in contact with the blood stream. 
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Discussion.—Dr. J. SHELTON Horstey (Richmond, Va.).—Doctor 
Winslow has opened up a new field in vascular surgery, and has shown 
quite an ingenious method of overcoming some of the objections to opera- 
tions upon blood vessels. In this, as in herniae, there are different types 
to consider. An entirely theoretical objection to Doctor Winslow’s opera- 
tion is that it sacrifices a good deal of the length of the blood vessel. If, 
however, he is inserting a segment of a vein that objection would not ob- 
tain, and his plan would be very practical. A good many years ago I de- 
veloped a technic which Doctor Winslow referred to, and which I have used 
frequently on experimental animals. I have had only one occasion to employ 
it on a human being, and that was in a cut brachial artery. The vessels 
are prepared in the usual way. I use sterile olive oil instead of vaseline. 
The sutures are brought back and forth as a double mattress suture while 
the ends of the vessels are held in a staff. Someone has called attention 
to the importance of having the blood streams turned on fully, rather than 
partially, to prevent clotting. 

These methods are not only interesting but they are often applicable, and 
in the fresh wounds of arteries they are extremely valuable. In the old 
arteriovenous fistula they cannot be used, as the walls are thickened. I saw 
the patient upon whom I operated within three hours after the injury, which 
was just above the elbow, where ligating the artery might have been followed 
by gangrene. 


Dr. Epwarp T. NeEwett (Chattanooga, Tenn.).—Doctor Winslow's 
method of blood vascular anastomoses is very ingenious. I became inter 
ested in this work many years ago while visiting Doctor Horsley’s clinic 
As has been said, we do not have many opportunities to apply the method but 
they do occur occasionally. The first opportunity I had of employing Doctor 
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Horsley’s technic was in a man who had been shot through the brachial 
artery, completely severing it. A perfect result was obtained. Some time 
later a man was slashed across the elbow with a knife, severing the brachial 
at its bifurcation. I ligated the proximal end of the radial artery and per- 
formed an end-to-end anastomosis, brachial to ulna, again using Doctor Hors- 
lev’s technic, and obtained an excellent result. 

~ A year or two later a boy was brought in who had been shot through 
the common femoral artery. An end-to-end anastomosis was performed, 
with excellent results. A year ago, ten years after the operation, I removed 
this boy’s appendix, and I was interested to find that he had a good flow 
of blood through the femoral artery. 

Quite frequently following an end-to-end anastomosis, you get an oc- 
clusion at the site of the suture, but if this does not occur at once, your 
blood vessels will have an opportunity to establish a collateral circulation 
and you will have accomplished the end you desired. If, therefore, you do 
not obtain a permanent patulous vessel, you have established a collatera! 
circulation which will preserve the extremity. 











ARTERIOVENOUS ANEURYSM OF THE FIRST PORTION OF THE 
RIGHT SUBCLAVIAN ARTERY AND INNOMINATE VEIN 
REPORT OF A CASE SUCCESSFULLY OPERATED UPON 
IstiporE Coun, M.D. 


New Or.EANS, La. 


THIS report is based on a single experience. It, however, reflects, ] 
hope the ideals and teachings of the great master whose work has been the 
inspiration of whatever success is recorded here. The guiding principles as 
enunciated by Doctor Matas are briefly abstracted from his Inaugural Ad- 
dress as President of the American College of Surgeons in 1926. 

“In the presence of aneurysm, developed in one of the great arteries near 
the heart, we must reflect a long time before deciding to act. It is then 
that we should be eclectic, selecting that procedure which is most clearly 
indicated by the condition of the patient and of the limb.” 

Speaking of operating upon aneurysms he says further: “It is admittedly 
a serious enough matter to apply a ligature upon the innominate, or a sub- 
clavian, especially at the origin of these vessels, but the procedure, difficult 
as it is, is far less dangerous or risky an undertaking than to attempt to 
obliterate or extirpate the aneurysmal sac at the same sitting.” 

“We should bear in mind that in probably 80 to 85 per cent of these 
cases the simple occlusion of the main artery is sufficient to obtain a cure 
of the aneurysm. If a relapse follows, it is then time enough to obliterate 
or extirpate the sac.” 

“When operating, the surgeon should not obstinately insist upon reestab- 
lishing the continuity of the damaged artery by juggling with complicated, 
hazardous, uncertain and adventurous methods.” 

The conditions which are to be considered in this case were: 

(1) We were dealing with a young man who had an arteriovenous 
aneurysm involving the first portion of the subclavian and possibly the in- 
nominate vein. 

(2) He was tolerating well the existing aneurysm, as evidenced by the 
following facts—he had no symptoms indicative of general circulatory dis- 
turbance; the electrocardiographic findings were reported negative and the 
roentgenologic examination of the chest indicated no marked cardiac enlarge 
ment. There was, however, evidence of pulmonary disease, but tubercle 
bacilli were not found on repeated examinations prior to operation. 

(3) There was evidence of an established collateral circulation, as the 
radial pulse was good and there was no muscular atrophy. 

Before advising surgical interference, it was deemed advisable to con 
sider the dangers incident to a procedure which might necessitate ligature 
of the innominate artery or the subclavian in its first portion. 
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\ndrew W. Smyth, of New Orleans, was the first to successfully ligate 


he innominate artery for an aneurysm. Ashhurst, in 1929, stated, “Ligation 


th 
of the first portion of the subclavian is in itself a serious and difficult pro- 
cedure.” Sherrill quotes Halsted as stating: “That the right subclavian had 
heen ligated 12 times in its first division and that each case resulted fatally.” 
In 1902, Matas reviewed the literature on arteriovenous aneurysms of the 
subclavian, at which time he stated: ‘Arteriovenous aneurysms of the sub- 
clavian, like those of other large trunks, persist as pathologic conditions, 
which are only tolerated by the organism, and remain a vulnerable point in 
the vascular system, which may lead—even after years of toleration—to 
disaster and death.”” He was able to’ collect only three that had been oper- 
ated upon, and to these he added one of his own. In none of the cases was 
the lesion positively identified as being in the first portion of the subclavian. 
So far as I can find, Doctor Matas’s case of arteriovenous aneurysm of the 
subclavian artery was the first successfully cured by operation. The opera- 
tion was performed September 9, 1900. 

In 1926, Doctor Matas reported 15 personal cases operated upon for 
aneurysm of the subclavian arteries, including four arteriovenous aneurysms 
of the right subclavian and two arteriovenous aneurysms of the left sub- 
clavian, without mortality and with permanent cures in all but one case. 
In this group the right subclavian was ligated in its first portion twice; the 
left, in its first division, was ligated six times. Since his results have been 
so much better than others, there must be something in his preparation of 
the patient as well as the procedures which he adopted that should be more 
generally appreciated by surgeons interested in this type of work. 

His advice may be summarized as follows: 

(1) Time should be allowed to elapse in order to develop the necessary 
collateral circulation. 

2) A careful study of the effects of the existing arteriovenous fistula 
on the heart should be made. 

(3) The presence of cardiovascular disorders “is the best indication and 
urge for surgical interference, with a view of obliterating the communica- 
tion as a means of restoring the normal balance of the circulation.” 

On the first cardinal principle there is little discussion—the necessity for 
delay that collateral circulation may develop for the preservation of the limb. 

The value of recent innovations such as the Pavaex treatment by Herr- 
mann and Reid may be expected to aid in the rapid development of col- 
laterals. 

The sequence of cardiovascular phenomena which follows arteriovenous 
fistula has been a fertile source of controversy and inquiry since Halsted’s 
servations were made in 1918. Halsted stated, “A particularly interesting 
result of our clinical and experimental studies of arteriovenous fistula is 
the discovery that enlargement of the heart probably occurs after a time, 
sa rule, in the major cases. My attention was forcibly called to this com- 
plication some ten years ago by a case of fistula of the femoral vessels which 
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I saw in consultation with Dr. James F. Mitchel. Since then we have more 
carefully noted the condition of the heart in our cases of arteriovenous 


aneurysm and have, I believe, quite invariably found it enlarged, strikingly 









































so in several instances.” 

In 1923, Matas stated that 70 per cent of the cases of arteriovenous 
aneurysms operated upon by him presented cardiovascular disturbances. 
Prominent among these changes were enlargement of the heart, murmur, 
tachyeardia and dilatation of the artery proximal to the fistula. 

Reid, Holmann, Reinhoff, George Herrmann and Gage and others have 
contributed much experimental evidence to clarify the sequence of thes 
cardiovascular changes which elder clinicians had noted where an arterio 
venous fistula is present. 

It may be well to abstract briefly Holmann’s conclusions : 

“The remote effects following the production of a fistula are: 

“(1) A permanent diversion of part of the blood volume from the cir 
culatory system of heart-artery-capillary bed-vein into the second circulatory 
system of heart-artery-fistula-vein. 

“A gradual dilatation of the heart, and of the artery and vein proximal 
to the fistula, to accommodate this increasing flow of blood through the 
fistula. 

“A hypertrophy of the heart due to the increased work necessary to 
propel forward this increasing volume of blood flowing through it. 

“The closure of an arteriovenous fistula should theoretically produce the 
reverse of all these changes, and experimentally as well as clinically this 
has proved to be the case. 

“The remote effects following repair or excision of a fistula are: 

“(1) A gradual readjustment in the general blood pressure, the systolic 
falling to a level approximately the same as that before elimination of the 
fistula, the diastolic remaining at a higher level than that present with the 
fistula open. The result is a decreased pulse pressure as compared to that 
present with the fistula open. 

“(2) A slow recovery to the normal rate of a pulse retarded by repair 
of the fistula. 

“(3) A gradual decrease in total blood volume, the real cause of the 
gradual fall and adjustment in blood pressure noted above. 

“(4) A gradual subsidence of the dilatation of the heart, and also of 
the proximal artery and vein, proceeding pari passu with the decreasing vo! 
ume of blood flowing through them.” 

Herrmann and Gage stated, as a result of their experimental work, that 
“In the presence of an arteriovenous fistula between the carotid artery and 
jugular vein, we have confirmed the observation of an immediate enlargement 
of the cardiac shadow as the fistula is opened. This we feel can be nothing 
other than dilatation of the heart as a result of the blood shunt. Thus, one 
of the primary factors in this condition seems to be cardiac dilatation.” 

Mont R. Reid states, “The effect of arteriovenous fistula on the heart 
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‘s now well known, and numerous cases, in which a dilated and hyper- 
trophied heart has practically returned to its normal condition following the 
cure of a fistula, have been reported.” 

In a paper, Doctor Matas, in 1923, writing of his earlier experience, 
states, “The prospect of curing the heart disease by suppressing the fistula 
has not yet dawned upon the profession as an indication for surgical action.” 

Confirming, with his clinical experience, the data obtained by laboratory 
experiments made by others, he stated, “In the majority of long standing 
cases (14 patients) the main artery proximal to the fistula was notably 
enlarged. 

“The results of these operations prove conclusively that the more or 
less disabling cardiac and circulatory disturbances which existed in_ these 
cases prior to the operation were due to the systemic effects of the artert- 
ovenous fistula, since in all of the recovered patients the suppression of 
the fistula was followed promptly by permanent symptomatic relief.” 

\ll available clinical and experimental data then, are warrant for the 
operation, if the patient with an arteriovenous aneurysm is properly pre- 
pared and the surgeon tries to safeguard the patient by any and all available 
measures. 

The danger of gangrene from inadequate collateral circulation can now 
be obviated in a measure by the use of the Pavaex treatment as suggested 
by Herrmann and Reid. 

CASE REPORT 


Mr. T. R., aged 30. Admitted to Charity Hospital October 22, 1034. About 18 
months prior to admission he was stabbed in the right side of the neck. Within one 
hour of the accident he was brought to the hospital, where his wound was considered 
of minor importance. Following the healing of this wound he suffered no inconvenience 
as it did not interfere with his ordinary activities. His reason for applying for admission 
to the hospital in October, 1934, was the existence of external hemorrhoids and it was 
only during the examination by the intern, Doctor Schaible, that evidence of an arteri- 
ovenous aneurysm involving the subclavian was found 

My attention was called to this patient and the following is a record of the exam- 
ination made on November 1, 1034 

/:xamination.—On inspection the patient is well nourished. Pupils equal, react to 
light and accommodation. No exophthalmos. No widening of the palpebral fissure. No 
evidence of lagophthalmus. No ptosis. No lack of convergence. Patient is able to 

ove the globe in any direction. No evidence of extra-ocular motor paralysis. No loss 
symmetry of the face. 

Neck: No loss of symmetry of the neck. There is a scar on the right side of the 
neck just lateral to the attachment of the sternomastoid. Pulsation in both sides of the 


k, about the level of the hyoid, apparently identical. No marked suprasternal pulsa- 
tion. Supraclavicular spaces almost identical, if anything the one on the right seems to 
i little bit deeper than on the left side 
No difference in the contour of the shoulders, possibly the right is slightly larger 
an the left. Both forearms about the same size and the color is almost identical. If 
nything the right palm has a greater red flush than on the opposite side. No suggestion 
| atrophic changes, neither thenar nor hypothenar spaces. Both hands are moist. Both 
dial pulses good, full and easily compressible. The vessels feel as though they are 
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the same size. Brachial artery on the right side is easily palpable, full, bounding and 
compressible. 

On palpation of the right side of the neck there is a definite thrill imparted to the 
examining fingers. The maximum intensity of the thrill is in the supraclavicular space 
just over the region of the scar. It loses its intensity as we palpate medial or lateral to 
the scar. The thrill begins to lose in intensity upward about one-half inch above the 
level of the scar. The thrill is not palpable or noticeable below the clavicle. 

Chest is symmetrical. No bulging of the costal spaces. Veins not prominent 
Slight diminution of percussion resonance about one inch medial to the nipple line. No 
murmur, although there is a slight bruit heard. This begins to increase in intensity 
as we approach the second interspace on the left, becoming very loud when we approach 
the second interspace on the right, just below the clavicle and over the upper portion 
of the sternum it is a definite roar. Above the clavicle the sounds are like a “steam 


boat trying to make a landing, not only the noise of the engine, but the splashing of the 





Fic. 1.—Roentgenogram showing presence of Fic. 2.—Roentgenogram two and one 
caseous bronchopneumonia in right apex, and ap months postoperative, in which the heart sha 
parent normal size of the heart s definitely smaller than in Fig. 1. Indicating 

that the heart had been enlarged primarily, as a 
result of the arteriovenous fistula. 


half 





waves, it is a whirring sound.” It loses its intensity as we go up the neck on the right 
side, although it can still be heard just below the tip of the mastoid. 

There is a scar of a previous stab wound one inch medial to the suprasternal notch 
and along the belly of the sternomastoid. Marked pulsation is noted in the right supra- 
clavicular and along the course of the right common carotid. Bruit heard, loud. 

The bruit and thrill can be controlled and stopped entirely by pressure in the supra 
clavicular space close to the sternal end of the clavicle. Controlling the bruit and 
thrill, however, does not cause a cessation of the pulsation in the carotid or in_ the 
radial pulse. When pressure is not made over the supraclavicular region, the bruit can 
be heard over the back down to about the fourth dorsal vertebra. It is loudest on the 
right. The bruit is heard very loudly over the entire right side of the chest anteriorly 
and on the left side almost equally as ioudly down to the fourth interspace in the 
nipple line, particularly loud over the ensiform cartilage. Closure of the fistula by 
pressure does not produce a Branham phenomenon (slowing of the pulse). 

Upper extremities reveal no atrophy of either arm. No change in the color of th 
fingers. No loss of grip. 
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Blood pressure, right arm, 98/50. There is a slight rise possibly four to six points 


1 systolic pressure when the carotid is obliterated. Left arm, practically the same 


Il 


findings, with no more variation in the systolic pressure than on the right side. 

fhe following roentgenologic reports were submitted as part of the record which 
had been made. 

October 23, 1934: View of chest shows an extensive cascous bronchopneumonia of 
the upper lobe of the right lung and peribronchial and vesicular involvement in the 
upper portion of the left lung. There is no evidence of enlargement of heart or dila- 
tation of the aorta (Fig. 1). 

Roentgenograms taken after operation indicate that there was indeed a definite 
enlargement of the heart which was secondary to the fistula (Fig. 2). 

r aorta. 


October 30, 1934: View of the chest shows no dilatation of the heart ¢ 
There is a bronchopneumonic process about the upper lobe of the right lung with evi- 
dence of fibrosis and areas of active vesicular involvement. The right leaf of the dia- 
phragm is elevated and there is thickening of the pleura in the costophrenic angle. The 
upper portion of the left lung shows few bronchial infiltrations with areas of vesicular 
involvement. 

Wassermann negative. Sputum negative for acid fast organisms. Hemoglobin 90 
per cent. 

Blood pressure on November 18, 1934; right arm, 96/34; left arm, 92/32. On No- 
vember 22, 1934, blood pressure was 108/50. 

The impression was obtained that we were dealing with an arteriovenous aneurysm, 
probably between the first portion of the subclavian artery and the subclavian or in- 
nominate vein. Realizing that the operative procedure was a hazardous undertaking, 
and further, that the patient was not then conscious of the trouble, and further that 
the collateral circulation was efficient, and lastly that there were no evidences of cardiac 
disturbance, it was decided to prepare the patient over a long period of time by com- 
pression ef the main blood supply to further improve collaterals in the event that 
ligation or other means of obliteration of the subclavian became necessary. For that 
reason, daily pressure on the carotid and the axillary was done and on November 25 
the patient was permitted to leave the hospital with instructions to return for obser- 
vation and operation if symptoms arose. 

On March 11, he returned for observation. At this time he complained of weak- 
ness in his right arm and since he had not been permitted to work he wanted to be 
operated upon with a hope of being cured if possible. 

xamination at this time revealed the scar of the previous stab wound one inch 
medial to the suprasternal notch and along the belly of the sternomastoid. Marked 
pulsation in the right supraclavicular and along the course of the right common carotid. 
(he bruit was loud and presented the same characteristics previously described. 

The bruit and thrill could be controlled and stopped entirely by pressure in the 
supraclavicular space close to the sternal end of the clavicle. Controlling the bruit and 
thrill, however, did not cause a cessation of the pulsation in the carotid or in the radial 
ulse. When pressure was not made over the supraclavicular region, the bruit could 
be heard over the back down to about the fourth dorsal vertebra. It was loudest on 
the right. The bruit was heard very loudly over the entire right side of the chest 
nteriorly and on the left side almost equally as loud down to the fourth interspace in 
he nipple line, particularly loud over the ensiform cartilage. Closure of the fistula 
by pressure did not produce a Branham phenomenon. Examination of the upper ex- 
tremities revealed no atrophy of either arm. No changes in the color of the fingers. 
No loss of grip. 

He was readmitted to Charity Hospital on March 13, 1935, and a roentgenogram 
iken at that time showed slight enlargement of the cardiac shadow. The pulmonary 

ndition showed slight progress of the disease. 

Operation—March 18, 1935. Preoperative diagnosis: Arteriovenous aneurysm, the 
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fistulous communication probably being between the first portion of the subclavian artery 
and the subclavian or innominate vein. The location of the fistula at this point was 
suggested particularly by the fact that obliteration of the fistulous opening and stilling 
of the bruit and thrill caused a diminution in the size of the radial pulse but did not 
interfere in any way with the common carotid pulsation in the upper portion of the neck, 

An incision was made along the anterior border of the sternomastoid, the upper 
limit being the upper limit of the thyroid cartilage, and extending down to the sterno- 
clavicular articulation. A second incision was then made over the clavicle from the 
sternoclavicular articulation outward for about two-thirds of the length of the clay 
(Fig. 3). This is the old Valentine Mott approach. The flap was dissected back so 
as to expose the anterior jugular vein, lying on the platysma and the external jugular 
veins posteriorly (Fig. 4). The incision was deepened so as to expose the anterior 
border of the sternomastoid muscle. After it was exposed and retracted the internal 
jugular could be seen. 

The incision over the clavicle was deepened so as to expose the clavicle itself. Its 
periosteum was incised and the clavicle separated from the periosteal covering in its 
inner two-thirds (Fig. 5). 

The sternomastoid muscle was then sectioned between clamps and the upper por- 
tion of the belly reflected upwards. The clavicular portion reflected down. We then 
could see the omohyoid crossing the carotid artery and jugular vein. The sternohyoid 
and sternothyroid muscles were sectioned between clamps and reflected upward and 
downward as had been done with the sternomastoid muscle. 

The clavicle was not subperiosteally removed before sectioning the muscle because 
it was felt that that would diminish the plane between the muscle and vessels and would 
have made section of muscles more hazardous, so far as the vessels were concerned. 

We next sectioned the clavicle with the Gigli saw at the junction of the middle 
and outer third (just medial to the attachments of the trapezius). At its sternal at 
tachment it was disarticulated. We were then able to introduce retractors s 


» as to 
expose the vessels in the depths of the wound. At this point we could see the carotid, 
pneumogastric nerve, and jugular vein and the omohyoid crossing these structures 
3elow the omohyoid we could see a small circumscribed prominence which was pulsat- 
ing (Fig. 5), the level of this corresponding to a point just medial to the scalenus 
anticus. With the finger over this pulsating mass it gave the characteristic thrill which 
had been felt preoperatively, and pressure over it obliterated the thrill completely. The 
origin of the subclavian artery from the innominate could not be seen at this point 
The jugular vein in its descent over the subclavian artery to join with the subclavian 
to form the innominate vein interfered with exposure of the fistulous communication 
The jugular was then ligated above the omohyoid muscle. An attempt was made to 
retract the innominate vein so as to expose the first portion of the subclavian proximal! 
to the arteriovenous fistula with a view of being able, if possible, to put a tape for 
temporary obliteration of the subclavian artery before going into and trying to clamp 
the fistulous communication. I expected to be able to put a similar tape on the third 
portion of the subclavian. The innominate vein and subclavian and the fistulous com 
munication into the artery were so closely and intimately inherent to the scalenus anticus 
muscle that in an effort to separate and find a line of cleavage an opening was made 
into the aneurysm sac and there was an immediate gush, not a spurt, but a steady flow 
of blood. I was, fortunately, able to control this by putting my finger underneath th 
subclavian artery in its first portion close to the scalenus. There seemed to be no other 
way of controlling this at the time than by putting ligatures proximal and distal to 
this opening into the aneurysm sac. For that reason, with a ligature carrier I passed 
braided silk around the artery and vein, and tied them both off, thus ligating together 
the subclavian artery and the innominate vein just at the point where the subclavian 
vein and the jugular unite to form the innominate vein (Fig. 6). There was still a 
small amount of bleeding and for that reason three sutures of fine catgut were intro 
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duced to act as obliterative sutures (Fig. 6). This effectively controlled the bleeding. 
When the field was clear we were then able to see the first portion of the sub- 
clavian proximal to the ligature and also see its point of origin from the innominate. 
yidently the reason we could not see it prior to this time was due to the aneurysmal 
dilatation of the innominate vein. We encountered some additional bleeding which | 
believe was due to a wound in the transverse scapular vein or the external jugular at 
its entrance into the subclavian. The vessel was doubly ligated and all bleeding was 
then controlled. 

At one stage of the operation there was a slight hissing sound, suggestive of an 
injury to the pleura or possibly some bleeding into it, from an injury to one of the 
venous channels. After the last procedure there was no longer such sound, and the 
patient's respiration did not seem to be interfered with. 

The muscle planes were reconstructed, the sternohyoid, sternothyroid and sterno- 
mastoid approximated with mattress sutures and the wound was closed without drainage 
(Fig. 7). 

It was noted during the operation, and immediately following, that the hand and 
arm on the right side had a light purplish hue. The arm was encased in a copious 
dressing of cotton, a blanket placed on top, in an effort to make a mattress dressing 
as suggested by Doctor Matas. 

Patient was given an infusion and later in the day a transfusion of 500 cc. of whole 
blood. 

The following is an abstract of the progress notes made by Doctors Hantmann and 
Schuster. 

The color of the right hand and arm improved somewhat over that noted at close 
of operation. Whole extremity wrapped in cotton batting and blanket and placed under 
a heat tent. 

The highest temperature on March 18 was 102°. Pulse 84, respiration 32, 8 P.M. 
On March 19, the temperature reached 104°, pulse 104, respiration 30. Blood pressure 
126780. Patient has difficulty with respiration at times. 

Percussion note over entire right chest anteriorly is dull, breath sounds over same 
area are faint, with a few scattered moist rales. Left anterior chest negative. 

On March 19 the right arm was cold, of slight purplish hue. No radial pulse was 
present. 

On March 20 the appearance of the arm about the same. 

March 24, 1935: The arm feels warm, the color is good, there is no disturbance 
of sensation and movement of the fingers, elbow and shoulder are excellent. Veins in 
the upper inner aspect have thrombosed feel. The patient still has pain though not as 
severe as before. Blood pressure 118/70. 

March 28, 1935: Wound healed by primary intention. Slight fulness of supra- 
clavicular region, and discoloration of the tip of the flap. All sutures except one at 
the angle removed. No discharge from wound. No bruit or thrill present. Patient 
is able to raise his arm well above the right angle. Very little, if any, difference in 
the color of the two hands. The arm feels warm, as does the hand. The hand is 
moist. He complains of some soreness of the arm on the inner aspect of the biceps 
muscle, along the course of the brachial artery and vein. No pulse at the wrist. 

April 2, 1935: Electrocardiogram showed “P.R., 0.14; Q.R.S., 0.08 sec. Rate: 
\uricle 81, ventricle 81. No significant change from previous electrocardiogram. No 
electrocardiographic abnormality.” 

April 17, 1935: The arm is of good color, sensation normal, motility good. Wound 
ealed. No bruit or thrill present. 

April 18, 1935: Wound healed. There is no marked pulsation in the neck notice- 
ble. The right clavicular protrusion is not so prominent as the left. (The inner third 
{ the clavicle was removed at operation.) The infraclavicular space is more marked 
n the left than on th. right, and the axillary fold on the right is more prominent than 
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on the left. No difference in the contour of the two shoulders. The arms present no 
apparent differences. Patient is able to raise his arm this afternoon not as high as he 
did on a previous occasion, not higher than the horizontal (I have seen him raise his 
arm, putting it on his head). Very little difference in appearance of the two hands 
as to color and size. The right hand is not as dark as the left. The skin of the right 
forearm and arm feels about the same temperature as that of the left. 

There is no pulsation in the brachial or radial arteries. Pulsation in the common 
carotid on the right as marked as on the left. 

No retrosternal dulness. No difference in percussion resonance on the right side 
of the chest below the clavicle when compared to the left side. There is no thrill im- 
parted to the examining hand in the right supraclavicular space or below the clavicle 

Heart sounds at the second interspace, on the right, clear, not accentuated, no 
murmurs. No bruit heard in the supraclavicular region or any point over the chest, 
either in front or back. 

Patient has no difficulty in making a fist, grip excellent. No loss of sensation of 


pain, heat or cold. No loss of his ability to localize any of these senses. 


Pavaex treatment instituted for the purpose of improving the circulation in the 
extremity, if possible, more rapidly than without it. This treatment would have been 
instituted sooner but for the transportation difficulties. 

November 1, 1935: Since April 18 when the last note was made the patient’s general 
physical condition has progressively gotten worse due to the progress of his pulmonary 
disease and to his unwillingness to remain hospitalized. So far as the aneurysm is 
concerned, that is apparently cured. There is no thrill, no bruit and there has been 
no return of the brachial or radial pulses. The color of the right arm and hand is 
almost as good as that of the other side. The grip in the right hand is almost as good 
as that in the left. Because of the pulmonary condition the outlook for life is ex- 
tremely bad. 

SumMARY.—In the case under consideration there were several inter- 
esting and rather anomalous conditions noted. 

(1) The patient was no conscious of the existence of the aneurysm for 
nearly 18 months after the original injury. 

(2) The Branham bradycardic phenomenon was not found on several 
occasions. 

(3) The heart was only slightly enlarged, but the existing enlargement 
diminished following operation. 

(4) Postoperatively the radial and brachial pulses have failed to return 
up to the present time. In spite of this fact, the collateral circulation has 
been adequate to prevent evidence of atrophy or circulatory disturbance. 

(5) The value of Pavaex treatment as an adjunct in developing col- 
lateral circulation is demonstrated by the result. 

(6) It was my original intention to apply a provisional ligature on the 
subclavian or innominate artery and the third portion of the subclavian and 
then to divide the fistula, and do an arteriorrhaphy or an obliterative type 
of operation. Circumstances prevented the adoption of this procedure. 

(7) The operation consisted of ligation of the internal jugular vein, liga- 


re of the right subclavian artery and the innominate vein on either side 


the fistula and obliterative suture of the vein and artery at the site of 


e fistula. Cure of the aneurysm resulted. 
Ny <a . : m 
(8) So far as I have been able to find, the arteriovenous fistula between 


975 












ISIDORE COHN CP reabery 
the right subclavian artery and the innominate vein such as existed in this 
case is unique. 

BIBLIOGRAPHY 

*Arce, J.: Subclavian. Bol. y trab. de la soc. de cir., Buenos Ayres, vol. 12, p. 129, 
May, 1028. 

* Ashhurst, Astley, P. V.: Internat. Clin., vol. 1, p. 227, March, 1920. 

* Billington, W.: Excision of Subclavian Aneurysm Associated with Cervical Rib. Brit. 
Jour. Surg., vol. 109, p. 334, 1931. 

*Busccer, H.: Innominate Aneurysm. Arch. f. Chren. Nasen w. Kehlpofh, vol. 117, 
p. 113, January, 1928. 

* Callander, Curle L.: Study of Arteriovenous Fistula. Johns Hopkins Hosp. Rep., vol 
IQ, p. 200, 1920. 

*Chapman, C. L. Granville: Ligature of Innominate and Common Carotid Arteries for 
Subclavian Aneurysm. Brit. Med. Jour., No. 3575, pp. 49-50, July 13, 1020 

* Colles, A.: Edinburgh Med. Surg. Jour., vol. 2, p. 1, 1811 

*Coughlin, W. T.: Removal of Portion of Sternum for Ligation of the Innominate 
Artery. Surg., Gynec., and Obstet., vol. 26, p. 112, 1918. 

* Eliot, E.: Trans. Amer. Surg. Assn., vol. 50, Nos. 1-2-3, p. 190, 1932. 

’ Elkin, D. C.: Traumatic and Complete Brachial Plexus Paralysis. ANNALS oF SuR- 
GERY, vol. 90, p. 1104, 1920. 

" Griffiths, C. A.: Brit. Jour. Surg., vol. 3, p. 290, 1915. 

Halsted, W. S.: Collected Papers of Prof. Halsted, vol. 1, p. 313. 

“ Halsted, W. S.: Congenital Arteriovenous and Lymphaticovenous Fistula, Unique Clin- 
ical and Experimental Observations. Surg. Papers of Wm. Stuart Halsted, p. 476. 

* Halsted, W. S.: Johns Hopkins Hosp. Rep., vol. 31, No. 353, 1920; Johns Hopkins 
Hosp. Rep., vol. 5, p. 21, 1924; Johns Hopkins Surg. Hist. No. 46179; Johns Hop 
kins Hosp. Rep., vol. 21, pp. 1-96, 1920. 

* Haubald: Med. Record, March 25, 19106. 

% Herrmann, G., and Gage, I. M.: Arteriovenous Aneurysm. Proc. Soc. Exper. Med 
and Biol., vol. 25, p. 767, 1927-1928. 

™ Holman, Emile: Experimental Studies in Arteriovenous Fistulae. Arch. Surg., vol 
Q, p. 878, 1924. 

** Holman, Emile: Arteriovenous Aneurysms. ANNALS OF SURGERY, vol. 80, p. 801, 1924 

“ Holman, Emile: Surgery of Large Arteries with Report of Case of Ligation of In- 
nominate Artery for Varicose Aneurysm of Subclavian Vessels. ANNALS OF SUR- 
GERY, vol. 85, p. 173, 1927. 

” Holman, Emile: Application of Matas Principle of Endo-aneurysm. Surg. Clin. N. 
Amer., vol. 2, p. 1029, October, 1931. 

* Holman, Emile: The Physiology of an Arteriovenous Fistula. Arch. Surg., vol 
p- 04, 1923. 

* Kirschner, W. C. G.: Problems of Subclavian Aneurysm; Ligation of Artery at First 
Portion: Presentation of Patient. Jour. Missouri Med. Assn., vol. 24. p. 135, 1927 

* Kirchner, W. C. G.: Surg., Gynec., and Obst., vol. 43, p. 764, 1926. 

*Lee, W. E., Mitchell, C., and Peacock, A. B.: Traumatic Aneurysm of the Subclavian 
Artery. ANNALS OF SURGERY, vol. 100, p. 87, 1034. 

* Lessnoi, S.: A Case of Successful Ligation of the Innominate Artery; Also a Con- 
tributton to the Surgical Treatment of Traumatic Aneurysm and Similar Injuries 
Arch. f. klin. Chir., vol. 150, p. 280, April 12, 1928. 

* Lewis, Dean: The Bradycardiac Reaction and the Cardiac Changes in Arteriovenous 
Aneurysms. Libman University Volumes, vol. 2, p. 734, 1032. 

* Lexer, Erich: Operation of an Arteriovenous Aneurysm of the Innominate Artery and 


Anonymous Vein. Schweiz. med. Wchnschr., vol. 64, p. 645, July 14, 1034. 


976 

















ARTERIOVENOUS ANEURYSM 


‘Mason, J. M.: Extreme Cardiac Decompensation Following Traumatic Arteriovenous 


Fistula of the Left Subclavian Vessels. Amer. Jour. Surg., vol. 20, p. 451, 1933. 

Mason, J. M.: Traumatic Arteriovenous Aneurysm. Jour, Med. Assn. Alabama, vol 
3, p. 161, 1933. 

Matas, Rudolph: Endo-aneurismoraphy. Surg., Gynec., and Obst., 1926. 

Matas, Rudolph: On the Systematic or Cardiovascular Effects of Arteriovenous Fis 
tulae. Tr. Southern Surg. Assn., vol. 36, p. 623, 1932. 

Matas, Rudolph: A Summary of Personal Experience in the Surgery of the Sub- 
clavian Arteries. Tr. Southern Surg. Assn., vol. 39, p. 213, 1926. 

Matas, Rudolph: Traumatic Arterio-venous Aneurysm of the Subclavian Vessels 
J.A.M.A., January 11, 1902. 


‘Matas, Rudolph: Am. Jour. Surg. and Gynec., vol. 15, p. 185, I9OI. 


Makins, G. H.: No. 1, Brit. Jour. Surg., vol. 3, p. 353, 1915-1916 
Miles, A. B.: Med. News, vol. 63, p. 208, 1893 


‘Miller, Chas., Dalbee, Robert, and Ballance, Sir Chas.: Aneurysms of the Innominate 


Artery; a 23-year History. Lancet, vol. 1, p. 778, April, 1934. 
Pemberton, John DeJ.: Arteriovenous Aneurysm. Arch. Surg., vol. 16, p. 469, 1928. 


’Podkaminsky, N. A.: Disturbance of the Vascular System of the Heart by Arterio- 


venous Aneurysm. Arch. f. klin. Chir., vol. 175, p. 160, May 4, 10933. 

Reid, Mont R.: Abnormal Arteriovenous Communication, Acquired and Congenital 
Arch. Surg., vol. 2, p. 25, 1925 

Reinhoff, William Frances: Arteriovenous Aneurysms. Northwest Med., vol. 228, p. 
344, 1929 

Rochet: Significance of Thrill. Lyon Chir., vol. 24, January-February, 1927. 


Schumpert, T. E.: Med. Rec., vol. 54, p. 338, 1808. 


‘Smith, C.: Circulation Before and After Operation. Arch. Int. Med., vol. 48, p. 187, 


August, 1931. 
Smythe, A. W.: New Orleans Med. Rec., vol. 1, p. 4, 1899. 


* Souchon, M.: ANNALS OF SURGERY, vol. 22, p. 545, 1805. 


Tchistovitvh, F. M.: Innominate. Vestnik Khir., vol. 18, No. 53, p. 265, 1920. 


*Uttal, J.: Surgical Arteriovenous Aneurysm in Treatment of Thoracic Aneurysm 


Case. American Heart Jour., vol. 6, p. 426, 1931. 
Van Haberer, H.: Arch. f. klin. Chir., pp. 611-693, also 5365-567, 1016. 
Wright-Smith, R. J.: Left Subclavian Aneurysm, Intrathoracic Ligature. Med. Jour 
Australia, vol. 1, p. 758, 1927. 














CLOSED REDUCTION OF RECENT DISLOCATIONS OF THE 
SEMILUNAR (LUNATE) BONE 
WITH RESULTS AND DISCUSSION REGARDING NECROSIS (MALACIA) 
REPORT OF ELEVEN CASES 
H. Earte Conwe.i, M.D. 


BIRMINGHAM, ALA. 


Many theories have been advanced as to the cause of malacia of the 
semilunar bone (Kienbock’s disease). Some of these suggest the etiologic 
factor as fracture, repeated slight trauma (occupational), muscle pull, dif- 
ferent lengths of the radius and ulna, the location of the semilunar bone in 
the wrist, and foci of infection. No theory as presented is in proportion 
to the amount of trauma usually received by the semilunar bone and _ its 
surrounding tissues when dislocated. 

Little reference has been made to the development of Kienbock’s disease 
following a closed reduction of a recent dislocation of the semilunar bone. 
The only statement relating to this is that by Schnek!: “Malacia of the 
semilunar bone has never been observed following an early closed reduc- 
tion of that bone.” 

The dorsal and palmar ligamentous attachments to the semilunar bone, 
through which the bone receives its blood supply, must surely be severely 
traumatized and in many instances partly or completely torn loose from 
such attachments when dislocation of the semilunar takes place. 

Mouat, Wilkie and Harding? state that the main blood supply of the 
semilunar bone is derived from the dorsal ligaments and would be interfered 
with in temporary subluxations or other trauma to the wrist, while Schnek 
states that the volar ligaments containing the nutritive vessels to the semi- 
lunar bone always remain intact when it is dislocated. He further states 
that, even though the dislocated semilunar bone may be felt directly beneath 
the skin on the flexor surface of the wrist, it always remains within the 
sac of the tendon sheaths. 

It is not the author’s purpose at present to prove or disprove the theories 
advanced as to the causes of Kienbock’s disease. It has been his experience 
that the trauma received when the semilunar bone is dislocated does not 
produce malacia of the bone, following an early closed reduction by gentle 
manipulative procedures. This is substantiated particularly by Case 9a 
and gb, Tables I and IT, in which instance the patient removed the fixation 
from the hand, wrist and forearm four days after the first closed reduction 
and played football, redislocating the semilunar. It was again reduced by 
the closed method. When seen, five years and three months following the 
last reduction (Table II, Case 9 and Figs. gb and c), no malacia had occurred. 
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H. EARLE CONWELL — gery 
TABLE I] 
Number of Period of 
Case iii Attempts at = Occupa- Observation Necrosis Funct 
No. To, Closed tion Following (Malacia Re 
Reduction Injury 
L. M. 4 Laborer 5 yrs., 6 mos. None Go 
2 Ly ©. 3 Laborer 6 yrs., 5 mos, None Fait 
3 wv. I. 2 Laborer 6 yrs., II mos. None Good 
4 i. 2. 2 Laborer 7 yrs., 3 mos, None Fair 
5 G. G. I Laborer 7 yrs., 8&8 mos. None Good 
6 Ww. C. I Laborer 8 yrs None Go 
7 P. M. I Laborer 5 yrs None Fair 
8 S. M. I Laborer 4 yrs., 6 mos None Good 
g (a) MP. I Student 
g (b) H. P. I Student 5 yrs., 3 mos. None Good 
10 fs Ge I Student 4 yrs. None Good 
II (be BD I Laborer 15 mos. None Good 


In the author’s opinion a more basic cause produces malacia of the semi- 
lunar bone than is explicable by the theories which have been presented by 


various observers. Take, for example, two people of the same age and 





Fic. 1.—Showing the amount of swelling usually encountered in the average uncompli 
cated semilunar dislocation. Note there is swelling about the whole wrist joint, none of which 
is extremely marked, which frequently accounts for the diagnosis of a sprained wrist. 


race, apparently in the same physical condition, doing the same work, theo- 
retically using the same force and energy with their hands—one develops 
malacia of the semilunar bone and the other not. 

The most logical reason for the basic cause of malacia of the semilunar 
bone is ably presented in a résumé of investigations made by Murk-Jansen,” 
namely: “The compression of the semilunar should be distinguished from 
the fracture. The fracture is rare. It is only produced after a severe 
traumatism and is usually accompanied with a fracture of the other neigh- 
On the contrary, the compression of the semilunar appears 


With- 


boring bones. 
insidiously with individuals who make their living with heavy work. 
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out being preceded by any violence whatsoever, the stiffness and swelling 
of the wrist do not seem to be immediately accompanied by pain but improve 
with rest. 

“It is true that very often either one or the other accuses traumatism, 
hut a close examination shows that this traumatism has only been a strained 
movement which it is necessary to consider more readily as the revealer 
of the affection than as the casual agent. The long duration of the latter 
and the often serious disorder with the mobility of the wrist are both en- 
tirely in contradiction with the insignificance of the traumatism. 

“Compression of the semilunar is regularly accompanied with compres- 











Fic. 2 (A) Sketch showing the relative anatomic relations of the semilunar to the os 
magnum and the lower end of the radius. 
Fic. 2 (B).—-Sketch showing a complete dislocation of the semilunar bone. (George G. Davis. 


Surg., Gynec., and Obst., vol. 37, p. 225, 1913.) 


sion of the other bones of the hand. The semilunar is generally more af- 
f this bone. 


fected, so that one often only notices the compression 

“Radiographically, the early stages are characterized by the presence 
of spots of decalcification. It is in the more advanced states that apparently 
the areas of more marked density show themselves often in the form of 
thickened lines.” 

Murk-Jansen further states that he finds the different theories presented 
is the causes for malacia of the semilunar bone to be inadequate or inadmis- 
sible, and proposes the following theory: “The calcium salts which give 


the skeleton its characteristic rigidity behave on the occasion of variations 


t 


of functional pressure differently from the colloidal substance in which 
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they are included. If one inscribes in abscissi the pressure and inordinates 
the quantity of the salts and of the colloids, one observes that the curve of the 
salts is raised more rapidly than that of the colloids. One knows that a 
decrease in pressure entails not only a thinning out of the elements of the 
skeleton, but also a greater fragility and a more considerable transparency 
to the roentgen ray resulting from decalcification. 

“Chemical researches undertaken by the author have established that 
the augmentation of functional pressure brings on, besides the thickening 
of the bony elements, an augmentation of their contents in calcium salts 
which can be raised to more than 10 per cent of the weight. The ascension 
of the curve of calcium concentration surpasses, then, in case of increase 








3A 


Fic. 3.—Roentgenograms showing the three stages of the semilunar dislocations. 
(B)—Second stage. (C)—Third stage. 


3B 





A)—First stage 


of pressure, that of the curve of colloidal substances. The two lines are 
cut, and according to the rules of physiology that should also be the case 
for the descending parts of the two curves. That means that under the 
influence of a continuous increase of functional pressure it is necessary to 
expect a more rapid resorption of the salts than of the colloidal substance. 
“The author names this state ‘excessive plasticity.’ The compression or 
malacia of the semilunar is the expression of this plasticity. Its localiza 
tion, after a long and hard work, on the level of this bone, results from the 
fact that it is as well to the dorsal face as to the palmar face of the wrist, 
the center of convergence of the forces of the extending and bending ten 
dons of the fingers. At a certain degree of excessive plasticity, the pro- 
longation of intensive work determines the plasticity by fracture.” 
Following this conclusion, Murk-Jansen states that surgeons have oc 
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Fic. 4.—Showing manipulative methods carried out when using the thumb method technic in reducing the semilunar bone by the closed 
method. (A)—The hand is hyperextended at the wrist and while strong traction an¢ countertraction being made to the hand and_fore- 
arm, an even, firm pressure is being m le by the thumbs directly over the dislocated semilunar. This pressure of the thumbs is continued 
throughout the wh manipulative procedure. (B)—The traction and countertraction and pressure over the semilunar is continued while 
the hand at the wr ‘ h the process of being flexed. With trac and ntertraction and thumb pressure over the diss 
semilunar be . : yusly described, the i y and firmly flexed ; the wrist joint < which time the 

F usually *k ace. (D)—Shows the » hand which is usually assumed after ¢ plete reduction 

i f i ily extend at the wrist after the manipulative 

found i wl > the 

owing : when 


1e 
in that type where the 
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Fic. 5.—Showing the postoperative fixation which should be applied in most cases, except in the 
severely injured wrist where there is tremendous amount of soft structure involvement, in which case 
wooden splints, well padded, are more applicable. The hand should always be flexed at the wrist 
joint about 40° to 45° for at least four or five days. Note that the sugar tong plaster splint, by 
extending around the elbow, prevents rotation of the forearm (B). It is very necessary that rota 
tion of the forearm be prevented. Either a very light, moderately snug fitting circular plaster bandage 
can be applied around the sugar tong splint (C) or a plain, cotton bandage. 
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cupied themselves too much with the hypotheses of embolism, infusion, 
traumatism, efc., and have failed to recognize the first phase as described 
above, when it is the very one which prepares the entrance for the second 
phase. 
According to Murphy? there are three stages or degrees of dislocations 
of the semilunar bone. “The first stage is the production of the dorsal 
dislocation of the hand on the wrist with the semilunar bone remaining i 
loco, that is, fastened to the radius and ulna by the anterior ligament and 
less frequently by the posterior also. 

“The second stage of the deformity is brought about only when the pos- 
terior radio-ulnar ligament has been ruptured, either by the original injury 
or by efforts at reduction of the luxation. The anterior pole of the semi- 
lunar then remaining fixed, the posterior pole radiates forward about the 
anterior pole as an axis, the degree of rotation depending on the mechanical 
factors present tending to pull the hand forward and upward. 

“So marked may this rotation become that the semilunar may turn 
through an arc of more than 180° and come to lie well up on the anterior 
surface of the wrist and of the forearm, in the so called third stage of 
the affection.” 

In the author’s experience the majority of the dislocations of the semi- 
lunar bone come under the first and second stages. In this series the first 
stage of dislocation cases has not been included. Such involvement has 
not been considered by the author as a true semilunar dislocation. In the 
II cases reported seven were in the second stage and four in the third stage. 

McBride® has said that the dislocation of the semilunar bone is the 
third most frequent injury in the wrist joint, Colles’ fractures and fractures 
of the scaphoid being more frequent; and further states that this does not, 
however, make such an injury as dislocation of the semilunar bone third in 
importance as to involvement and disability of the wrist joint. Grave re- 
sults may occur from failure to diagnose such a condition and from neglect 
to apply proper treatment early. 

Cohn® appropriately outlined the importance of early and proper diag- 
nosis of an injury about the wrist joint, as follows: “One of the most 
frequent types of case which we are called upon to treat is injury of the 
wrist. Fractures of the base of the radius form by far the greatest number 
of these cases, but in making the examination it is necessary to bear in mind 
the many other conditions which might result from the violence. Each in 
turn must be eliminated. Each type requires its special treatment. 

“The possible injury to the wrist can be eliminated only by a systematic 
examination which takes into account the anatomic landmark as well as the 
probable reason for each symptom and sign which is evident. The casual 
examination upon which a diagnosis or opinion is made cannot be justified 
in the light of properly interpreted roentgenograms or by the disabling re- 
sults which follow in their wake.” 

Anteroposterior and lateral roentgenographic views should be made of 
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every suspicious wrist injury when possible. While the lateral views are very 
important in showing a dislocated semilunar, the anteroposterior view is just 
as necessary because it shows fractures and other complications about the 
wrist when the semilunar is dislocated. The importance of such roentgeno- 





Fic. 6.—Showing type of fixation after the hand has been extended at the wrist joint to mid 
flexion and extension. This should be carried out usually on the fifth or sixth day. Flexion of th 
hand at the wrist over too long a period is not desirable, because there is a tendency for the flexor 
tendons to become spastic. The above fixation remains on about ten days, after which time the arm 
is carried in a sling for two or three weeks, the patient using hot baths, and gradually increasing 
active motion. 


graphic observations is shown in these 11 cases of which seven cases had 
fractures of the other bones which make up the wrist joint (Tables I and II). 

It is needless to say that, if these diagnostic warnings and precautions 
are adhered to, and if early closed reduction of the dislocated semilunar 
bone is carried out under gentle manipulative procedures, the convalescence 
986 
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and disability will be greatly lessened. In many cases no disability will re- 
sult, especially in uncomplicated cases. 

Davis? describes the force which produces the semilunar dislocation as 
follows: “In analyzing the force producing this dislocation, it is constantly 
found that the hand is pushed in a dorsal flexion position, that is, the force 
is directed from the palmar to the dorsal hand direction. A second force 
is exerted by the muscles and ligaments going from the forearm to the 
hand, pulling the hand toward the arm. The position of the hand at the 
time the dislocation is produced is that of extreme extension.” 

Considerable difficulty in reducing a semilunar dislocation is usually 
encountered after the. fourth or fifth day following the accident. It has 


been the author’s experience that, after seven or eight days in the case of 





Fic. 7. (Case 1.) (A)—Roentgenogram showing the dislocated semilunar bone. (B) and (C)- 
Roentgenograms five years and six months following a closed reduction. No malacia present. 


the unreduced dislocated semilunar, the amount of trauma used in attempt- 
ing to reduce, or in reducing the semilunar frequently, in the most capable 
hands, usually produces such damage that more disability results from such 
procedures than by removal of the bone. Such opinion, however, is not 
shared by certain authorities® who report excellent results by open operative 
replacement of the dislocated semilunar bone. 

Usually in experienced hands when these cases are seen early, it is seldom 
necessary to make more than one or two attempts at closed manipulative 
reduction by thumb pressure before reduction is accomplished. It will be 
noted in Table II that the author had little difficulty, after the first two 
cases, in reducing the dislocated semilunar by the closed reduction method. 
\fter conservative attempts by gentle, manipulative procedures have failed 
0 reduce the bone by the closed method, it should be removed. 


In the reported cases, those which did not develop full function had a 
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fracture or fractures of other wrist bones, and the disabilities were the result 
of these. No uncomplicated dislocated semilunar had any disability. 

Steady, firm, localized pressure directly over the palmar surface of the 
wrist and the dislocated semilunar bone is necessary in reducing it. This 
pressure should be made by the operator’s thumbs only. The author has 
in the last few years reduced all cases by this method and has, thereby, 
lessened trauma, disability and the period of convalescence. As noted in 
Table I the Davis broomstick method was used in four cases without first 
trying the thumb pressure technic. In these four cases there is no doubt 
but that the broomstick pressure did prolong the disability, but no permanent 
disability resulted. The technic of the thumb pressure method is described 
and shown in Figs. 4 a, b, c and d. 

; Following the reduction in the uncomplicated cases, fixation should be 
used for 12 or 14 days. The technic for fixation is shown in Figs. 5 a, b, 
c and 6a and b. In the complicated cases the fixation varies with the type 
and severity of the complications. 

This series of 11 cases of dislocated semilunars with 12 dislocations and 
closed reductions occurred over a period of ten years. The average period 
of observation of each case was five years and six months. The average 
age was 34 years and five months. All cases were anteriorly dislocated. The 
posterior or dorsal dislocation is very rare (Robinson*). 

There was a slight transitory median nerve anesthesia in cases four and 
seven, which was present immediately following the injury but cleared up 
without complications within a short time following reduction. <A _ general 
anesthetic was used in every case. Local anesthesia is contra-indicated in 
such cases on account of increasing local deformity and edema. Intravenous 
anesthesia today is probably best. 

CONCLUSIONS 

(1) Necrosis (malacia) of the semilunar (lunate) bone does not take 
place following an early ciosed reduction of the bone, provided proper, care- 
ful, gentle manipulative procedures are carried out. 

(2) Careful physical and roentgenologic examinations should be made 
of every suspicious, injured wrist joint. 

(3) When early diagnosis is made and proper and early closed reduc- 
tion is carried out, the uncomplicated semilunar dislocation should obtain 
good functional results. 

(4) The thumb pressure method is simple and less traumatizing. 

(5) The closed reduction method should be attempted first, provided not 
too much time has elapsed following the dislocation. 

(6) Fixation of the hand, wrist and forearm for 12 to 14 days in the 
uncomplicated case is necessary following reduction, a longer period in the 
complicated case is desirable. 

(7) Great care should be exercised in carrying out too severe and pro- 
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longed attempts at closed reduction. If the semilunar cannot be reduced 
by the closed method it should be removed. 
(8) The majority of dislocations are complicated by fractures about the 
wrist joint. 

(g) General anesthesia is usually necessary. Intravenous anesthesia is 
indicated today. 
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DISCUSSION OF THE PAPERS OF DOCTORS CONWELL, BENNETT AND HENDON 

Dr. Oscar L. MILLer (Charlotte, N. C.).—In this paper Doctor Ben- 
nett has brought out the two important principles in treatment necessary to 
obtain union in fractures of the humerus. ‘Lhe principles apply to either 
recent fractures, delayed or nounion, and are proper bone contact and im- 
mobilization. If an acute fracture of the humerus, treated by so called con- 
servative methods, shows no evidence of union at the end of eight weeks, 
| consider open surgery indicated just as much as if it were a case of ortho- 
dox nonunion. Ordinarily, you know, we do not consider nonunion existent 
until some six months or a year after failure of a fracture to unite. 

Unless one uses a strong well applied Lane plate there is always hazard 
in getting a safe fixation dressing on the arm after operation. Some heavy 
inlay bone grafts might be secure enough to allow one to move the arm 
about while applying a dressing after operation but it is good practice to 
apply a shoulder spica the day before operation and fenestrate it over the 
humeral region. With this preliminary part of the dressing in place you 
may expect to easily secure the fractured humerus after operation—control 
it perfectly during convalescence, and have an ambulatory splint which can 
be worn until the function of the arm is well recovered. 

Important as the operation is as carried out on the fractured humerus, 
much importance must also be attached to recovering the functions of the 
humeral and shoulder muscles. Using the spica and maintaining the arm 
in abduction until some muscle tone has been developed, after union of 
the fracture is accomplished, constitutes a highly important part of the 
treatment in most cases. 

_ Dr. Wixtarp H. Parsons (Vicksburg, Miss.).—I wish to very briefly 
discuss my experience with fracture of the neck of the femur, and will limit 
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fracture or fractures of other wrist bones, and the disabilities were the result 
of these. No uncomplicated dislocated semilunar had any disability. 

Steady, firm, localized pressure directly over the palmar surface of the 
wrist and the dislocated semilunar bone is necessary in reducing it. This 
pressure should be made by the operator’s thumbs only. The author has 
in the last few years reduced all cases by this method and has, thereby, 
lessened trauma, disability and the period of convalescence. As noted in 
Table I the Davis broomstick method was used in four cases without first 
trying the thumb pressure technic. In these four cases there is no doubt 
but that the broomstick pressure did prolong the disability, but no permanent 
disability resulted. The technic ot the thumb pressure method is described 
and shown in Figs. 4 a, b, c and d. 

; Following the reduction in the uncomplicated cases, fixation should be 
us¢d for 12 or 14 days. The technic for fixation is shown in Figs. 5 a, b, 
c and 6a and b. In the complicated cases the fixation varies with the type 
and severity of the complications. 

This series of 11 cases of dislocated semilunars with 12 dislocations and 
closed reductions occurred over a period of ten years. The average period 
of observation of each case was five years and six months. The average 
age was 34 years and five months. All cases were anteriorly dislocated. The 
posterior or dorsal dislocation is very rare (Robinson*). 

There was a slight transitory median nerve anesthesia in cases four and 
seven, which was present immediately following the injury but cleared up 
without complications within a short time following reduction. <A general 
anesthetic was used in every case. Local anesthesia is contra-indicated in 
such cases on account of increasing local deformity and edema. Intravenous 
anesthesia today is probably best. 

CONCLUSIONS 

(1) Necrosis (malacia) of the semilunar (lunate) bone does not take 
place following an early closed reduction of the bone, prov. .ed proper, care- 
ful, gentle manipulative procedures are carried out. 

(2) Careful physical and roentgenologic examinations should be made 
of every suspicious, injured wrist joint. 

(3) When early diagnosis is made and proper and early closed reduc- 
tion is carried out, the uncomplicated semilunar dislocation should obtain 
good functional results. 

(4) The thumb pressure method is simple and less traumatizing. 

(5) The closed reduction method should be attempted first, provided not 
too much time has elapsed following the dislocation. 

(6) Fixation of the hand, wrist and forearm for 12 to 14 days in the 
uncomplicated case is necessary following reduction, a longer period in the 
complicated case is desirable. 

(7) Great care should be exercised in carrying out too severe and pro- 
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longed attempts at closed reduction. If the semilunar cannot be reduced 
by the closed method it should be removed. 

(8) The majority of dislocations are complicated by fractures about the 
wrist joint. 

(g) General anesthesia is usually necessary. Intravenous anesthesia is 
indicated today. 
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DISCUSSION OF THE PAPERS OF DOCTORS CONWELL, BENNETT AND HENDON 

Dr. Oscar L. MiLvter (Charlotte, N. C.).—In this paper Doctor Ben- 
nett has brought out the two important principles in treatment necessary to 
obtain union in fractures of the humerus. ‘Lhe principles apply to either 
recent fractures, delayed or nounion, and are proper bone contact and im- 
mobilization. If an acute fracture of the humerus, treated by so called con- 
servative methods, shows no evidence of union at the end of eight weeks, 
| consider open surgery indicated just as much as if it were a case of ortho- 
dox nonunion. Ordinarily, you know, we do not consider nonunion existent 
until some six months or a year after failure of a fracture to unite. 

Unless one uses a strong well applied Lane plate there is always hazard 
in getting a safe fixation dressing on the arm after operation. Some heavy 
inlay bone grafts might be secure enough to allow one to move the arm 
about while applying a dressing after operation but it is good practice to 
apply a shoulder spica the day before operation and fenestrate it over the 
humeral region. With this preliminary part of the dressing in place you 
may expect to easily secure the fractured humerus after operation—control 
it perfectly during convalescence, and have an ambulatory splint which can 
be worn until the function of the arm is well recovered. 

Important as the operation is as carried out on the fractured humerus, 
much importance must also be attached to recovering the functions of the 
humeral and shoulder muscles. Usitig the spica and maintaining the arm 
in abduction until some muscle tone has been developed, after union of 
the fracture is accomplished, constitutes a highly important part of the 
treatment in most cases. 

_ Dr. Wittarp H. Parsons (Vicksburg, Miss.).—I wish to very briefly 
discuss my experience with fracture of the neck of the femur, and will limit 
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my remarks to Doctor Hendon’s paper. I propose to contrast in a smal 
number of cases, treated with what Doctor Hendon chooses to call the bon 
Key, with a series of cases treated with the usual plaster encasement (Whit 
man’s technic). 

During the past few years we have operated upon seven cases using Docto1 
Hendon’s method, the youngest 64 years of age, the oldest 84. There was 
one death in this series, and this I think might easily have occurred in the 
same space of time had the patient received no treatment at all. She was 
known to have advanced carcinoma, was in a poor state of nutrition, and six 
months before the fracture she sustained a cerebral injury following which 
she fell from her bed and fractured the neck of the femur. The Key was 
inserted and there was no postoperative difficulty. She died four days later. 

The remaining six patients all obtained excellent results. No difficulty 
was experienced at operation. The operation, as Doctor Hendon has written 
on many occasions and now repeats, is very simple. None of the patients 
showed more than the average postoperative shock. All were private pa- 
tients. They were allowed out of bed at the end of 12 days, and union was 
obtained in all. They were permitted to walk with a crutch within six 
weeks and to begin weight-bearing at the end of 12 weeks. A typical case 
was that of a white male, aged 64, who fell from a ladder and fractured 
the neck of his femur. He was brought by ambulance to the Clinic and on 
the following day I reduced the fracture and inserted a bone Key. On the 
twelfth day he was allowed out of bed and on the sixteenth postoperative 
day he returned to his home in Memphis, Tenn., a distance of more than 
200 miles from Vicksburg. He reported six weeks later getting about quite 
well on crutches and 16 weeks from the date of his injury he traveled to 
Flint, Mich., purchased an automobile and drove it home. 

I reviewed for comparison the records of seven patients treated by what 
might be termed the orthodox fashion. These patients remained in the 
hospital an average of 54 days. It is difficult to care for a patient at home, 
or for that matter elsewhere, encased in a large, bulky plaster spica. These 
patients were younger than those in the first series—none was over 60. Of 
the seven patients one died. Satisfactory union or good results were ob- 
tained in five patients and in one there was nonunion. 


Dr. Ropert CaroTHERS (Cincinnati, Ohio).—Doctor Conwell has been 
fortunate in seeing so many cases, more than the average man sees in a 
lifetime. I think his method of reduction and his results are good, and I 
would like to know whether he ever uses extension of the second finger 
with a wire in the tip of the finger and then attached to the machine ar- 
rangement to help retain the reduction. I have not done this myself, but 
would like to know if he has. His description of the blood supply is very 
interesting and explains many things in connection with the wrist joint. 
This joint is peculiarly free from tuberculosis, and I imagine that the blood 
supply may be one of the things responsible for this. 

Doctor Bennett’s paper also is very interesting. For the last ten years 
we have used, in the treatment of simple fracture of the humerus, an air- 
plane splint made out of Cramer wire. We like this because it is easily 
applied, you have the case before you all the time, and you can care for it 
easily, and I believe we get a better blood supply, which is very important. 
It has proved quite satisfactory. We have been able to get some uncompli- 
cated cases out of the splint in four weeks. We have recently had some 
ununited fractures and have employed the usual methods of treatment. Re- 
cently we had to operate a second time because the graft broke. We re- 
operated. after about six months. The complicated cases are the difficult 


992 

















vetume 19° REDUCTION OF SEMILUNAR BONE 
ones and operation is advisable, I think, when you have this trouble. We 
have recently seen a most interesting case which [ cannot quite explain. 
A man was seen who had nonunion at the junction of the middle and lower 
third of the humerus for about one year. He wore a brace which held it 
in very good position. I examined him a year later, and union had taken 
place, although nothing was done. 

Dr. Epwarp T. Newett (Chattanooga, Tenn.).—I reported last year 
at the meeting of the Southeastern Surgical Congress a series of 10,082 
fractures. In that series 216 fractures of the humerus were included. Of 
these, there were eight that required open operation. This number does not 
include the cases of compound fracture that we cut down upon immediately. 

In regard to the method of fixation, as has been said by the essayist 
and several of the speakers, there are many methods. We prefer to use the 
Murry-Jones splint when the fracture is in the upper third for the initial 
treatment, and later we use the airplane splint, especially in the middle and 
lower third cases. In the elbow fractures, we like to use the Jones method. 
In children, the modified Jones method, on account of the great swelling 
that is usually present, is especially applicable. 

[ find that our statistics agree with Doctor Bennett’s in that we have 
had only one ununited fracture where we have treated the case from the 
beginning. The treatment as outlined by Doctor Bennett is very effective 
and gives very satisfactory results. 


Dr. W. Barnett Owen (Louisville, Ky.).—I feel that Dr. Conwell 
has presented quite a large series of dislocations of the semilunar in which 
he has been successful in getting reduction by the closed method. That is 
due to two factors. First, he was fortunate in getting the cases early. Second, 
his technic was properly executed and he was able to get the reduction before 
the necrosis in the semilunar had taken place. I have had only three cases 
of palmar dislocation of the semilunar, and have not seen any dislocated 
dorsally. I believe we should always examine cases very carefully following 
injurv of the wrist, even though it may appear trivial. It is possible to 
get dislocations and if allowed to persist for two or three weeks it is almost 
impossible to reduce them by the closed method. I saw one case a few 
vears ago in which an open operation was performed. Necrosis followed 
and it was necessary to remove the semilunar bone. I believe in those 
cases if they have been allowed to remain out for any length of time it is 
probably better to remove the bone entirely and you will have less disability. 

Doctor Bennett’s paper, in which he discusses fracture of the humerus, 
especially referring to nonunion, is of particular interest to me. It is rather 
significant that of 15 cases of nonunion of the humerus, 14 of them had 
had primary open reduction and fixation. Only one case had not been 
operated upon. Principles and not methods should be considered. Reduc- 
tion and maintenance in the simplest way, not the most complicated, should 
ever be borne in mind. Doctor Bennett has presented the subject clearly, 
thoroughly, and practically. 


Dr. H. Earte Conwe cer (closing).—In answer to Doctor Carothers’ 
duestion IT wish to say that IT have not found it necessary in the recent semi- 
lunar dislocations to use skeletal traction through the proximal phalanges or 
through the distal end of the metacarpals. 

It is our responsibility to recognize these cases early and make attempts 
to reduce them promptly. By so doing we can obtain full function in almost 
every case with a minimum period of convalescence. 
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FRACTURES OF THE HUMERUS WITH PARTICULAR 
REFERENCE TO NON-UNION AND ITS TREATMENT 


GeorGE E. Bennett, M.D. 


BALTIMORE, Mb. 


Ir 1s an admitted fact that non-union occurs more frequently in the 
humerus than in any of the other long bones of the human body, and also 
that it is the transverse and short oblique fractures of the middle third of 
the humerus which present the greatest difficulty. Many long and theoreti- 
cal discussions have been written as to the cause of non-union which I shall 
not review here, but shall endeavor to demonstrate that fractures of the 
humerus will unite if good approximation of the fragments is obtained and 
complete immobilization secured. This is true not only in the treatment 
of fresh fractures but also in old cases with nonunion. 

Immobilization of the humerus is difficult and cannot be accomplished by 
traction splints. These splints may be successfully used in the treatment of 
long oblique and spiral fractures and as a means of reducing a transverse 
fracture. However, sufficient immobilization cannot be obtained by this 
type of apparatus to assure the healing of a transverse fracture. 

The reduction of a fracture of the humerus is simple in most instances 
and can be accomplished by manipulation or traction, but it is difficult 
to secure complete immobilization. This is largely due to muscle pull, as 
emphasized by Magnuson.* 

I can recall only one case of non-union of the humerus in the practice 
of the late Doctor Baer and myself, and this occurred in an individual whose 
general condition was such that ideal treatment could not be carried out. 
Later, operation was performed and a perfect result obtained. I believe the 
reason for this success has been due to strict adherence to the points men- 
tioned—good bone approximation and rigid immobilization. If, at the end 
of two weeks, it was found that approximation of fragments could not be 
obtained by conservative means, then the patient was operated upon and 
alignment secured, muscle or fascia disengaged, and the fragments held in 
position by plates, intramedullary dowels, wire, etc. In many instances 
none of these materials was used, as after the removal of the tissues from 
between the fragments it was found that external splinting was adequate to 
maintain the bone in position. Many patients were operated upon through 
a window in a plaster dressing. In our hands the best method of securing 
immobilization has been by the use of a plaster dressing which encases the 
entire arm and shoulder, and very often the thoracic cage—a shoulder spica. 

The humerus is the only bone in the body in which a longitudinal dis- 
placement of fragments can easily occur. The weight of the plaster dressing 
plus that portion of the arm below the fracture is sufficient to produce this, 
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and to cause the soft tissues to become engaged between the fragment 
unless the shoulder and body are included in the dressing so that the weig! 


(CasE 2) 





Fic. 4.—Mrs. J. B., nonunion of humerus. Three Fic. 5.—Mrs. J. B., immediately after operation 
years after original injury. 





Fic. 6.—Mrs. J. B., March 15, 1929. Two Fic. 7.—Mrs. J. B., nine months after operation. 
months after operation. 


of the dressing is borne on the shoulder and clavicle above the line of fracture. 
I do not mean to state that the majority of cases of transverse fractures 
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of the middle third of the humerus are to be classified as operative case 
but I do wish to stress the point that it is absolutely necessary to have secu: 
immobilization if one is to expect union to occur in this fracture, one whi 
is slow to unite even under the most favorable conditions. 

The treatment of non-union of the humerus presented a very difficult 
problem for many years. The first step in progress began with the use o} 
the bone graft operations. This was only fairly successful until the techni: 


(CasE 4) 





Fic. 11.—Mrs. M. W., operation eight months after injury. Bone screws completely absorbed five 
years atter operation. 


developed hy Henderson* was introduced. He advocated the use of a mas- 
sive bone graft securely fixed to both fragments with bone screws. Camp- 
bell? modified this type of treatment by the use of the onlay graft and sub- 
stituted an autogenous dowel in place of the beef bone screw for fixation. 
30th of these surgeons emphasize the fact that a large graft is necessary 
and should be so securely fixed as to give complete immobilization. Mag- 
nuson,* Henderson® and Speed® all feel that firm fixation probably plays 
as great a part in the healing as the graft itself. I have not used grafts in 
non-union of the humerus for many years, having long ago been convinced 
of the fact that accurate bone approximation and secure immobilization 
would insure the occurrence of union. The technic which we use is the 
conversion of the fracture into either an oblique or the step type of over- 
lap, fitting the fragments very accurately and holding them in position by 
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Fic. 15.—L. B., February 19, 1929. Non Fic. 16.—L. B., unsuccessful operation. Breaking 


union of humerus Five months after in- f bone screw. Injury to musculospiral nerve 
jury. 





Fic. 17.—L. B., second operation, May, 1930. Fic. 18.—L. B., four months after second 
operation. 
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means of beef bone screws and circumferential wire. 
of nine cases which have been operated upon by this 


have been successful, and one unsuccessful case. 


(Cast 











Fic. 19.—Mr. J. L., aged 45. Eight months after Fy 20.—Mr. 


injury Extreme atrophy of humerus months after 





Fie. 21.—Mr. J. L., aged 45 Three Fic. 22 Mr. 3. 
months following second operation, union of after operation, solid 
humerus occurring. rm 


CASE REPORTS 
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Appended are reports 
method, all of which 





J. L., aged 45. Four 


unsuccessful operation. 





L., aged 45. Four months 
union with good functioning 


Case 1.—Mrs. G. H., aged 39. Sustained fracture of right humerus and clavicle, 
\ugust 18, 1926. Satisfactory union of clavicley Two months later operated on for non- 
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union of humerus. Fascia and muscle tissue removed from between the fragments. Aft 
operation developed wrist drop which required a transplantation of the musculospir 
nerve. After operation wore a splint for several months. Non-union persisted. Exan 





Fic. 23—E. H., aged 17. Six months after Fic. 24.—E. H., March 19, 1931. Unsuc 
injury, with extensive damage of soft tissues and cessful operation. Accident in application of 
musculospiral nerve. plaster dressing. 
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Fic. 25.—E. H., July 23. 1931. Four Fic. 26.—E. H., Fic. 27.—E. H., seven months after 
months after second operation. eight weeks after op operation. 
eration. 


ined April 16, 1927. Admitted to Union Memorial Hospital, October 3, 1927, approxi- 
mately 13 months after injury. Fracture liné exposed and fragments converted into the 
oblique type and fixed with bone screws. Patient made an uneventful recovery. Firm 3 


union three months after operation. 
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Case 2.—Mrs. M. J. B., aged 49. Examination January 8, 1929. Fracture of right 
humerus, middle third, three years prior to examination. Treated by short plaster 
dressing extending from just below the shoulder to and including the elbow and fore- 
arm. At time of examination showed the usual deformity associated with non-union of 
the humerus at this point. Operation, conversion of the ends of the fragments into oblique 
type, fixed with bone screws and circumferential wire. Patient made an uneventful re- 
covery with a perfect functional result 

Case 3.—Mrs. W. P. P., aged 47. Examination November 6, 1927. Two months 
previously had sustained fracture of middle third of left humerus. Treated with short 
plaster dressing. Result, non-union. Operated upon on two occasions by author. At 
first operation, two months after original injury, bone screws not available and bone 
peg used which allowed the fragments to become disengaged. Continued to wear brace 
for several months. Patient reoperated upon October 11, 1928, and ends of the bone 
at the point of fracture scarified and Lane plate applied. Satisfactory union obtained 
Plate removed several months later. 

Case 4.—Mrs. M. W., aged 20. Admitted to Union Memorial Hospital, December 
2, 1925. Fracture at the junction of the lower and middle third of the humerus. Treated 
by house officers with Jones humeral splint and short plaster dressing. Result, non- 
union. Operation, August 2, 1926, eight months after original fracture. Fragments con- 
verted into oblique type and held in position with bone screws and shoulder spica. Result: 
Splendid function of arm. 

Case 5.—Mr. J. L. R., aged 42. Fracture of right humerus, February 13, 1927, 
nonunion. First operation for bone graft August 14, 1927, six months after original 
fracture. Result unsatisfactory. Second operation by Dr. W. S. Baer, June 8, 1928, 
bone graft—17 months after original fracture and ten months after unsuccessful bone 
graft. Attempt at inlay graft was also unsuccessful and non-union resulted. April 27, 
1929, operated upon by Doctor Baer and author—step type of coaptation obtained with 
considerable shortening of the arm. Bone screws and silver wire used. Result—very 
marked shortening of the arm but good function. 

Case 6.—Mr. L. B., aged 21. Fracture of middle third of right humerus. Patient 
admitted to Union Memorial Hospital September 1, 1928. Treated with Jones humeral 
splint for several months. Result, non-union. Operation five months after original frac- 
ture—conversion of transverse into oblique fracture. Held in position with bone screws 
and silver wire. Author assisted the resident surgeon, leaving the closing of wound 
and application of dressing to house officer. Injury to the musculospiral nerve and 
breaking of bone screws resulted so that fragments were not held in close apposition. 
Reoperated on May 20, 1930. Musculospiral nerve freed from adhesions and the usual 
technic of closure used, consisting of bone screws and silver wire. Firm union with 
splendid function of the arm obtained. This case emphasizes the importance of firm 
fixation between fragments. Even the slight separation that occurred from breaking of 
the bone screws resulted in an unsuccessful operation. 

Case 7.—Mr. J. L., aged 45. Examination September 13, 1931. Patient sustained 
a fracture of the upper third of the right humerus. Was treated with an airplane splint 
for eight weeks. Presented the typical picture of a fracture of the upper third of the 
humerus with very marked bone atrophy. Operation, October 13, 1931. On exploration 
and freeing of fragments from fibrous tissue, bone was found to be so atrophied that 
it could be easily crushed with very light forceps and we were unable to get satisfac- 
tory approximation. House officers attempted a repair by use of silver wire and metal 
screws. Patient placed in plaster dressing for several weeks. Following this wore a 
splint to protect the shoulder and arm as he was awaiting the time when there would 
be sufficient remineralization of the bones to permit second operation. Second operation 
21 months after original fracture, at which time there was considerable shortening of 
the humerus. Good apposition obtained and beef bone screws and silver wire used for 


1003 














So uolyesado 19348 F 

wa syjuow ua} “AA ‘ODO 'H oe “of eee : a anc / : ; *Ainfut 19332 

Ss: ‘ . a3ye Ajazeipommwt “AQ “SD “H “SAN "Oe “OIA syjuow XIS “My ‘OQ °H ‘S4IN——"8? “91 
n 2 4 . ‘ 
zc 

Se~ 

es 

<-> 


BENNE 


E. 


iE 
1004 


EOR( 


re 






(6 aSV.)) 









10) 


(CASE 
















FRACTURES OF THE HUMERUS 





operation. 


-essful 


Sa: 








% 
are 
mb 
z 
Ved 


8, 


July 
absorption 


W., 
Partial 


E. 


Tn 


bone 





Severa 





duration. 


» years’ 





GEORGE E. BENNETT 


immobilization together with plaster dressing. Patient 


as demonstrated by roentgenogram. 
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* Magnuson: Personal communication with author. 
° Henderson: Personal communication with author. 
® Speed: Personal communication with author. 


uneventful 

Now has very satisfactory function of the arm with shortening. 
Case 8.—Mr. E. H., aged 17. Examination November 18, 1930. 

had sustained a very bad crushing injury to right arm with a tremendous loss of so 


into oblique type and fixation with beef bone screws and silver wire. 


March 24, 1931, placing beef bone screws and getting good apposition. 
on to an uneventful recovery. November 2, 1931, operation for transplantation of muscles 
of forearm. Patient now has a very satisfactory and useful arm. 

Case 9.—Mrs. H. C. W., aged 41. Admitted to Church Home and Infirmary, Jan- 
uary 25, 1931, six months after fracture of middle third of left humerus. 
satisfactory description of early treatment used. Presented typical picture of an ununited 
fracture of the left humerus. Operation, January 25, 1931, usual type of conversion of 
Patient 


of operation it was very questionable whether this procedure would be 


*Magnuson: Jour. Bone and Joint Surg., vol. 17, No. 4, pp. 887-001. 
* Henderson: Surg., Gynec., and Obst., pp. 397-402, March, 1928 
* Campbell: Southern Med. Jour., vol. 20, No. 2, pp. 107-114. 
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fracture into an oblique one and fixed with beef bone screws and silver wire. 
made an uneventful recovery, having firm union at the end of four months. 
Case 10.—Mr. T. E. W., aged 29. In June, 1931, patient sustained a compound 
fracture of the right humerus. Open reduction with subsequent osteomyelitis and non- 
union. Four months later bone graft for fixation which resulted in non-union and in- 


1 


recove 
Six months pr 
tissues in the middle third of the humerus; also a destruction of the musculospiral ner 


and its associated paralysis. Treated immediately with Thomas splint and traction 
three weeks followed by a traction splint with arm at right angles for a period of si 


During the ap 
plication of the plaster dressing the beef bone screws were broken which permitted 
very slight separation of the fragments. Patient did not get union. 


successful 
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weeks. This was apparently the only method of treatment that could be used at the 
time of injury as the soft tissue damage was so great that consideration had to be 
given it. Operation, November 20, 1930, usual type of procedure, converting fracture 


Second operation, 
Patient went 


Unable to get 


fection. No evidence of infection since August, 1933. Wearing a brace since that date 
to protect arm. Operated on in February, 1935, approximately four years after original 
injury. An attempt was made to get good bone coaptation and fixation but at the time 
as 


there was so little osseous material available. The result of the operation was a failure, 

















THE DIAGNOSIS AND TREATMENT OF OSTEOMYELITIS 
W. Barnetr Owen, M.D. 


LOUISVILLE, Ky. 


Topay, it is quite generally acce;,ted that osteomyelitis is a local manifesta- 
tion of a general infection. It is blood borne. The portal of entry may be 
through either external or internal body surfaces; that is, the skin, the gastro- 
intestinal, genito-urinary or respiratory tracts. Slight trauma is supposedly 
present at the site of entry. Boils, carbuncles and infections of the naso 
pharynx are often forerunners of acute osteomyelitis. 

Speed® and Clopton* believe that the type of organism that gains admission 
into these sites has a specificity for bone, and this accounts for the establish- 
ment of an osteomyelitic focus. During the course of the general infection, 
a focus is established in the bone at a point of lowered resistance, this point 
having usually suffered previous trauma. 

The trauma may be of internal or external nature. Wilensky* classifies 
these traumata into three groups, namely: (1) active, (2) passive, and (3) 
chemical. The active variety is due to an external injury. Passive trauma is 
the result of local temporary circulatory disturbances in a portion of the body, 
which is consequently deprived of its natural defensive powers, and, there- 
fore, becomes a vulnerable point for blood stream infection to find lodgment. 
The cellular changes that ensue following obstruction to the nutrient blood 
supply lead to chemical trauma. 

Under ordinary circumstances, if the individual is in excellent health, the 
natural defensive forces of the body will not permit localization of the disease 
at the point of injury. If, however, the person is suffering from any of those 
conditions (boils, carbuncles, etc.) which predispose to bacteremia, there may 
be localization of the disease at the injured point and an isolated focus will be 
established. The slowing of the blood stream and the tendency to thrombus 
formation in bacteremia will also aid in the production of the local lesion in 
the traumatized area. 

The site of the thrombotic plug (whether sterile or infected) in the vessel 
is known as the fixation point. This interferes with the blood supply to a 
certain portion of the bone. Wilensky closely identifies these fixation points 
with bacteremic conditions which ultimately establish a definite infection in 
the previously sterile thrombus. He believes that even in health there are 
temporary, transient periods of bacteremia. These are classified into three 
groups. Each begins as a bacteremia: 

(1) In the less severe and most favorable type, the bacteremia disappears 
after the establishment of the local lesion (fixation). The local bone lesion, 
therefore, is the matter of prime importance, and treatment should be di- 
rected toward the removal of this focus. 
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(2) The second type also starts as a bacteremia and establishes a bon 
focus, but unlike group one the bacteremia does not disappear. In this group 
the bacteremia is maintained or “fed” by infected thrombi and small emboli 
clumps of organisms that are liberated from time to time by the bone focus 
Here, again, the therapeutic attack should be directed toward the local bone 
lesion, since this maintains both the local and general infection. A successful 
outcome in the treatment of the local lesion should produce a complete cure. 
If treatment is too long delayed, small thrombi may become separated from 
the parent focus and form secondary foci in distant portions of the body. 
These in turn may take part in the establishment of further subsidiary lesions. 

(3) In the third class the bacteremia plays its all important part. The or 
ganisms are present and rapidly multiplying in the blood stream. The general 
blood infection and toxemia mask all evidence of local lesions. It is only by 
careful, systematic search that local lesions can be found. They are usually 
multiple and involve several organs. The treatment of the local lesion in this 
group is not to be considered. Efforts should be made to combat the toxemia 
and general blood infection. 

The behavior of the “fixation point” is variable, as has already been men- 
tioned. The thrombus of the local lesion may remain fixed in size and _ posi- 
tion. It may extend along the course of the vein in the direction of the blood 
stream, or there may be retrograde extension in a direction opposite to that of 
the blood current. Small segments of infected material may separate from 
the main thrombus and produce new scattered foci in the same bone or in 
other bones or organs. There are intermittent periods of bacteremia, asso- 
ciated with sudden development of fever, general malaise, leukocytosis, and 
possibly chills. Postoperative dressings and the necessary chiseling and other 
operative manipulations tend to scatter these foci by dislodging infected 
thrombi. The teachings of Cohn’ against chiseling and rough operative han- 
dling are, therefore, of great practical importance. 

If we consider osteomyelitis from the standpoint of a mechanical plugging 
of isolated intra-osseous vessels with resulting local bone death, we will be able 
to explain the various clinical types of this disease with all its attending com- 
plications. If the main nutrient vessel is the site of thrombus formation, the 
entire shaft will be destroyed before the disease subsides. Plugging of the 
upper primary division will settle the fate of the upper half of the shaft. A 
block in the second division of the vascular network will lead to necrosis of a 
portion of the cortex in an isolated area, but not of the entire shaft circum- 
ference. Brodie’s abscesses result from disturbed circulation of a terminal 
vessel that supplies the cortex. Thromhi may lodge in several distant small 
vessels of the same bone, and thus give a patchy, mottled, scattered necrosis. 
Various combinations of these clear cut clinical types may occur, depending 
upon the following factors, as noted by Wilensky: 

(1) The number, size and location of the plugged vessels. 


(2) The faculty and facility of the vascular anastomosis and collateral 
circulation. 
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(3) The character and virulence of the infecting organisms. 

(4) The resistance of the subject. 

\ccording to this theory of the embolic nature of osteomyelitis, the minimal 
amount of bone necrosis is predestined after the thrombus has once plugged 
a vessel, irrespective of the time and kind of operative intervention. Clini- 
cally, however, we know that cases of acute osteomyelitis which are drained 
immediately do better than those in which treatment is delayed. Therefore, 
early surgery does prevent further bone necrosis. While immediate treatment 
cannot lessen the minimal amount of bone necrosis, we believe it is respon- 
sible for keeping the maximum bony destruction to the lowest possible level. 
This is consistent with clinical facts. 

The intramedullary phlegmon, which originates through plugging of a 
vessel, will extend by contact and contiguity of tissue. The pus will fill the 
entire medullary cavity and finally emerge through a small (pinhole) opening 
in the cortex to form a subperiosteal abscess. Extension of the pus separates 
the periosteum from the bone and interferes with the periosteal blood supply. 
Further extension of the process may result in invasion of the epiphysis and 
joint, or in periosteal rupture with the formation of a soft tissue abscess. 

If we now correlate Wilensky’s ideas as to the cause and amount of bone 
necrosis with those of Speed and Clopton, which emphasize the damage done 
by extension of the infection, we arrive at certain definite conclusions with 
respect to the treatment of osteomyelitis, namely: 

(1) Remove the infected fixation point or focus of the trouble so as to 
prevent its spread into neighboring vessels. 

(2) Institute early adequate drainage to prevent pus from extending by 
contact and contiguity of tissue. 

ACUTE OSTEOMYELITIS.—Since failure of recognition, or faulty treatment, 
of acute osteomyelitis is so frequently responsible for the chronic bone infec- 
tions one encounters, it may be well to consider briefly the acute manifesta- 
tions of the disease. Mention has already been made of the relationship of 
acute bone infections to suppurative lesions in other parts of the body, and the 
general blood infection that precedes the establishment of a focus in the bone. 

Simmons® and Clopton have reminded us of the frequency with which 
these cases are misdiagnosed as “sprains,” “rheumatism,” “growing pains,” 
and “typhoid fever.” The consequent delay in proper treatment permits the 
disease to progress and destroy areas of bone. 

Simmons emphasizes the importance of trauma at the onset, and this has 
also been mentioned by Wilensky. Speed noted a history of trauma in 16 per 
cent of cases, while Cohn believes injury is probably present in 50 per cent of 
patients seen with acute osteomyelitis. 

Both Clopton and Speed note the frequency of the disease during the ac- 
tively growing period. Speed’s series showed 80 per cent of the patients to 
be less than 15 years of age. The disease attacks the most actively developing 
and vascular portions of the bone, which accounts for its frequency at.the 
upper end of the tibia and lower end of the femur. Speed shows that of 166 
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bones involved, 40 per cent of the lesions were in the tibia, 35 per cent in th 


femur, 7 per cent in the humerus, 7 per cent in the radius and ulna, and 
per cent in the fibula, or a total of 91 per cent for these six bones. Of Sim 
mons’s 97 cases, the humerus was attacked in 15, the femur in 22, the fibula 
in 34. 

Wilensky considers the region of the epiphysis a frequent site of the dis 
ease in children. Any child with pain in a limb and evidence of toxemia should 
always be suspected of having osteomyelitis. If the patient has had boils, or 
carbuncles, a recent attack of tonsillitis, or a slight injury, and develops a 
deep, boring pain over the shaft of a bone with local tenderness, fever, chills, 
leukocytosis and signs of toxemia, the diagnosis of osteomyelitis is almost 
certain. The pain precedes the point tenderness (Clopton) and this, accord 
ing to Cohn, is due to tension caused by the intramedullary phlegmon. The 
leukocyte count may be between 20,000 and 30,000. There is inability to 
use the limb, but motion of the joint is painless, which excludes acute arthritis 
as a possible diagnosis. Light tapping over the bone will cause the pain to 
be referred downward along the shaft. This is designated as “point pain.” 

At this stage of the disease, when the diagnosis should readily be made 





clinically, roentgenologic examination reveals no changes. The appearance of 
changes in the roentgenogram is variable with the patient, but usually there 
are no conclusive roentgenologic signs of osteomyelitis until about the tenth 
day. Thickening of the periosteum is first noted on the film, and this is seen 
to extend far beyond the intramedullary involvement. Later, there are signs 
of intramedullary mottling and possibly changes within the cortex. 

Treatment should be instituted as soon as the clinical diagnosis is made. 
To await roentgenologic confirmation of the diagnosis would be exceedingly 
hazardous to the patient. 

Most authors agree that the disease is primary in the medullary cavity, and 
for that reason one should provide for adequate drainage of this closed space 
by removing a segment of the cortex. One should not be satisfied after incis- 
ing the periosteum and allowing the escape of the subperiosteal collection of 
pus, but should trephine the shaft, beginning near the epiphysis, and if pus is 
found in the medullary cavity, as will usually be the case, sufficient bone should 
be removed to afford proper drainage. Clopton says it is a problem of doing 
enough, and still not too much; and Cohn believes the treatment should be a 
“conservative-radical operation.” 

Cohn employs an electric trephine and burr, and strongly advises against 
chiseling, because of the real danger of a cerebral fat embolus. The medul- 
lary cavity and endosteal cells should not be curetted, because these struc- 
tures are required in the process of repair and the formation of new bone. 

Lewis’ drains the periosteum first, and if the toxemia persists he then 
opens the shaft. Rast® (quoted by Lewis) reports a mortality of 7 per cent 
after simple incision and drainage of the periosteum, and 14 per cent when 








the medullary cavity is opened. This seems unusually high. 
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Hedri’s® sign, or the presence of lipuria (fat droplets in the urine) in 
cases in which there is extensive infection of the medullary cavity, should be 
helpful in determining whether a simple periosteal incision will suffice, or 
whether the subperiosteal collection of pus is only a minor feature and marks 
the extension of infection from the medulla. Clopton believes that in one- 
half the cases more than one bone is involved (not simultaneously). 

The prognosis depends on early recognition and prompt, energetic treat- 
ment. It was because of this fact that Murphy!” taught that acute osteomyelitis 
and gangrenous appendicitis warranted an immediate emergency operation. 
Simmons advises trephine of the shaft if in doubt, since so little harm can 
follow such a procedure if the diagnosis is incorrect, whereas much time and 
suffering for the patient will be saved if the diagnosis is confirmed at opera- 
tion. The same author gives favorable prognosis in acute osteomyelitis if 
promptly and properly treated. In cases of osteomyelitis associated with a 
massive general blood stream infection, as noted by Wilensky, the general 
toxemia may mask the local bone lesions. In such instances, systematic exam 
ination of the bones should be made. The removal of a single local focus in 
so severe an infection will probably have very little effect on the ultimate 
outcome. Patients of this type require blood transfusion, intravenous glucose 
solution, and fluids in all forms, by infusions, efc. An exsanguination trans- 
fusion, though a heroic measure, seems warranted in so desperate a condition. 

It was noted by Clopton that nine out of ten cases of osteomyelitis owed 
their origin to Staphylococcus aureus infection, and Speed found this true in 
It out of 12 cases. The experience of others has shown the Staphylococcus 
aureus to be the most frequent offender. 

In the treatment of any disease, a satisfactory outcome is dependent upon 
a thorough understanding and appreciation of the mechanism involved in the 
production of that disease. This is especially applicable to osteomyelitis. 

The work of Wilensky has done much to correlate the pathologic and 
roentgenologic changes with the clinical course of the disease. He has made 
a special study of the circulation of the diaphysis and epiphysis, and the bony 
necrosis resulting from thrombosis occurring at various points along this in- 
tra-osseous vascular network. After injecting the blood vessels of the long 
bones with opaque material, similar to that used by Lexer, Kuliga and Turk,? 
he could demonstrate a separate blood supply for the diaphysis and the epiph- 
ysis, with an avascular area between the two. This avascular area is espe- 
cially marked before ossification of the epiphyseal cartilage has occurred. 

The epiphysis receives its blood supply from numerous separate vessels, 
even though there is ordinarily one main channel. The diaphysis, however, 
is usually dependent upon a single nutrient artery for its supply. This main 
vessel enters the bone slightly to one side of the center of the shaft and sepa- 
rates into primary divisions to supply the upper and lower portions respec- 
tively. The primary branches later separate into secondary divisions, and 
finally end as small terminal vessels supplying the cortex. There is free 
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anastomosis within the intra-osseous substance, and the periosteal vessels com 
municate therewith by means of Sharpey’s fibers passing through the haver 
sian canal. 

Treatment.—For many years we have adhered very closely to the methods 
employed by Orr in the treatment of both acute and chronic osteomyelitis 
His principles are as follows: 

(1) Adequate drainage. 

(2) Removal of all sequestra, thoroughly saucerizing the affected shaft, 
using preferably a motor drill and circular saw, avoiding undue trauma and 
manipulation, leaving the bony cavity with a smooth surface, accomplished by 
the use of a file. 

There is no chemical solution used in the wound. Vaseline gauze pack 
is firmly but not tightly placed in the entire bony cavity, packing the soft 
tissue entirely open and covering the incision with vaseline gauze. No sutures 
are employed. The limb is then placed in the most favorable position and 
maintained in fixation by plaster of paris dressing; always including the joint 
on either side of the affected bone. A window is then cut in the plaster case 
that will permit of frequent removal of the superficial dressings, not distur 
ing the wound for a period of at least three weeks, following the operation. 
This is a slight variation of Orr’s after treatment. At the end of three weeks, 
in the majority of instances, we remove the case entirely and depend upon 
hydrotherapy treatment. The patient is put into a tub of water for about 
four hours a day—two hours in the morning, which is again repeated in the 
afternoon. The vaseline gauze packing, primarily inserted, is removed at the 
end of three weeks, at which time healthy granulations will be noted over the 
entire bony cavity. There is always a small strip of vaseline gauze used to 
prevent the wound from closing before it has had an opportunity to granu- 
late from the bottom. Our percentage of recurrences has been much less 
since we have been employing this method of management. 

We have employed a number of different methods during the past 25 years 
but will omit any comment on the other types, because the one we now employ 
has produced the most satisfactory results in the shortest space of time, with 


the smallest percentage of recurrences, and with the lowest mortality. 
CONCLUSIONS 


(1) We cannot emphasize too strongly the importance of early diagnosis 
and employment of adequate drainage in acute osteomyelitis. 

(2) The principles to be borne in mind are thorough and careful removal 
of diseased bone; the employment of the type of drainage that will permit 
the wound to granulate from the bottom; absolute rest of the affected parts. 

(3) Serious consideration of the general constitutional condition of the 


patient with employment of such reconstructives as are indicated in each par- 


ticular case. 
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Discussion.—Dr. Wittiam B. Corry (New York).—I should like to 
say a word about the extreme difficulty of making a differential diagnosis of 
chronic osteomyelitis and bone sarcoma. I recall four cases in which the clini- 
cal diagnosis of osteomyelitis was confirmed by histologic examination, and 
yet the condition proved to be sarcoma. In some there was a history of an- 
tecedent local trauma, and in others, there was not. As a matter of fact, a 
history of antecedent local injury does not give much help in making a diag- 
nosis in these cases, since such a history has been noted in 35 per cent of our 
cases of osteomyelitis, and in about 50 per cent of our cases of bone sarcoma. 


CASE REPORTS 


Case 1.—A man, aged 20, developed a swelling of the upper and middle portion of the 
femur shortly after a local injury. It gradually increased in size and was associated with 
pain. An exploratory operation was performed at the Jewish Hospital August 7, 1923, 
and a microscopic diagnosis of osteomyelitis was made. About two years later the patient 
was admitted to the Hospital for Ruptured and Crippled, where the same diagnosis was 
made. I saw him for the first time about two months later. In the interval, marked 
changes had occurred: there had been an increase in the activity of the disease, and 
both the clinical and roentgenologic evidence strongly suggested a sarcoma. Another 
exploratory operation was performed, and on microscopic examination the tumor proved 
to be an osteogenic sarcoma, highly cellular, without new bone formation. In view of 
the fact that the patient would not give his consent to an amputation, conservative treat- 
ment was employed. Under Coley’s toxins and irradiation, there was evidence of marked 


improvement. However, at the end of a year, metastases developed, causing death in 


a few months. 
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Case 2.—At about the same time, another case of tumor of the femur was observed i: 
a young man, on which a biopsy had been made at the Broad Street Hospital, and a diag 
nosis of osteomyelitis had been made from the clinical, roentgenologic and histologic evi 
dence. The condition became worse and he was admitted to the Hospital for Ruptured 
and Crippled two months later. A diagnosis was made of sarcoma from the clinical 
and roentgenologic evidence, which was confirmed by microscopic examination of another 
biopsy specimen. In spite of an immediate amputation, followed by prophylactic treat 
ment with Coley’s toxins, pulmonary metastases developed causing death within a year 

Case 3.—A young boy, aged 14, entered the Hospital for Ruptured and Crippled in 
December, 1922, with a tumor involving the upper third of the femur, which, in clinical 
and roentgenologic examination, was diagnosed osteomyelitis. An extensive biopsy was 
performed and a microscopic diagnosis of chronic osteitis or osteomyelitis was made. At 
the end of one month, the wound having healed, the patient was discharged from the hos- 
pital. He returned in February with an enormous tumor of the upper half of the femur 
which was undoubtedly a sarcoma, quite inoperable. On reviewing the microscopic sec- 
tions, the condition was pronounced an endothelial myeloma or Ewing’s sarcoma. Under 
irradiation and Coley’s toxins, the tumor nearly disappeared in one month, but it later 
showed evidence of increased activity, produced gerieral metastases, and caused death 
in June. 

Case 4.—A man, aged 48, was admitted to the Hospital for Ruptured and Crippled 
in August, 1927, with a history of steadily increasing pain in the lower end of the femur ; 
no marked swelling. Roentgenograms showed a central tumor with the characteristics 
of a giant cell tumor that had not broken through the bony shell. A diagnosis of 
osteomyelitis was made by Dr. Armitage Whitman. He performed a curettage, removing 
a small tumor the size of an English walnut from the central portion of the femur. <A 
microscopic diagnosis of osteogenic sarcoma was made by Doctor Jeffries. The patient 
was then referred to me. I advised immediate amputation, to which the patient would not 
consent. In the meantime, I showed the sections to one of the most experienced patholo 
gists in bone sarcoma, who made a diagnosis of chronic osteitis with no evidence of 
neoplasm. In view of this report, and although the patient had changed his mind and 
said he would permit an amputation, I decided to try to save the leg by conservative 
treatment. He was admitted to the Memorial Hospital and given all the radium treat 
ment his skin would stand, combined with Coley’s toxins systemically. In spite of 
treatment, the pain became more intense, and amputation was performed. The pathologic 
report was osteomyelitis. I still adhered to my original diagnosis, of malignant osteogenic 
sarcoma, on the ground that I had never observed a tumor associated with such severe 
pain that was not malignant. In June, the patient complained of severe pain in the mid- 
scapular region. The roentgenogram was negative. Two weeks later, a metastatic bone 
tumor was discovered in the ribs and spine. This progressed very rapidly, causing death 


in May of the following year. 


Dr. W. Barnett Owen (closing).—There are many ramifications of 
osteomyelitis, many mistakes are made and many disasters occur. In one in- 
stance a man had been operated upon 20 years ago for osteomyelitis of the 
tibia. He came to me because of frequent hemorrhage into the skin and 
soft tissues. We took a specimen for examination and it proved to be an 
epithelioma. We amputated his leg and he has had no recurrence for five 
years. 
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JouHN RoAcH WATHEN was born in Louisville, Ky., in 1872, and after a 
long and successful career in his natal city died there in 1935. He was the 
son of William Hudson and Kate Roach Wathen, a worthy offspring of a 


distinguished sire, his father having enjoyed throughout a long and activ 
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life an enviable position as teacher and surgeon. Doctor Wathen’s educa 
tion was begun in Louisville, there being graduated from the Male High 
School in 1891. He then attended Yale University, receiving the B.A. degree 
in 1895, after which he returned to Louisville and entered the Medical 
School of the University of Louisville from which he obtained the degree 
of M.D. in 1898. He was associated in practice with his father until the 
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death of the latter in 1913, after which he carried on independently until 
the end. He was a tireless and indefatigable worker and deeply interest 

in the march of surgical progress during the fruitful decades which wet: 

allotted to him. He participated freely in medical society activities and was 
a frequent contributor to their programs upon a wide variety of subjects, 
being especially interested in the surgery of the prostate and thyroid glands 
He was particularly proficient in the surgery of the latter and attained a dis 
tinctive position in this field. He was the author of Normal Histology, A 
Manual for Students and Practitioners (The Medical Epitome Series), 114 
illustrations, 223 pages, published by Lea Brothers & Co., in 1903, which for 
some years was accorded rather wide laboratory usage. His society mem 
berships included the Louisville Clinical and Jefferson County Societies, th 
Kentucky State and American Medical Associations; The American Colleg: 
of Surgeons, of which he was a founder; The American Urological Society 
and the Southern Surgical Association. He was admitted to membership in 
the latter in 1905 and placed on the roll of Senior Fellows in 1932. He held 
the position of Staff Surgeon to the St. Anthony and the Louisville City 
Hospitals and until his retirement from active teaching in March, 1932, was 
Clinical Professor of Surgery in the Medical School of the University of 
Louisville. Throughout a long and active career he maintained close contact 
with things medical and surgical, was an avid reader of contemporaneous 
professional literature and although in later years handicapped by hyper- 
tensive cardiovascular disease continued in active practice until the end, which 
came suddenly on May 25, 1935. 

He is survived by his wife, Adah L. Poynter Piers Wathen, and two 


sisters, Mrs. Guthrie Wilson, of Coronado, Calif., and Mrs. John Rodgers, 
of Seattle, Wash. 
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JOHN SMYTH 


1869-1935 


Dr. JouN SmytH was born November 16, 1869, in Tensas Parish, La. 
He descended from a long line of distinguished Scotch-Irish ancestry. His 
, uncle, Dr. Andrew Woods Smyth, attained prominence as House Surgeon 








Joun Smytnu, M.D. 


of Charity Hospital, New Orleans, and is recalled particularly because of 
having performed the first successful ligation of the innominate artery in 
1864. Another uncle, Dr. William Woods Smyth, was a distinguished 
oculist and personal physician to King Edward VII of England. 

Doctor Smyth’s early education was directed toward becoming a civil 
engineer, graduating from that department of Tulane University, in 1886, 
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which profession he then followed for ten years. At the age of 27, in 1806, 
he entered the Medical School of Tulane University. His previous educa 
tion, practice and experience in engineering served as a most admirable prepa 
ration for the scientific study of medicine and surgery. He received hi 
degree in Medicine in 1900. For the succeeding nine years he was affiliated 
with Doctor Matas, during which time he applied his knowledge of physics 
and mechanics in the development and utilization of the roentgen ray fo: 
diagnostic and therapeutic purposes and with which he obtained results that 
were amazing when his rudimentary equipment is considered. His many 
contributions during this period demonstrated his great technical skill and 
discriminating knowledge of the potentialities and limitations of this mo 
dality, far in advance of the experience of his time. 

In 1902, he was appointed Instructor in Chief of the Laboratory of 
Minor Surgery which was, at that time, established by Doctor Matas, and 
rose rapidly by successive steps to become Assistant Professor of Clinical 
Surgery. In 1917, he entered the World War serving on the Surgical Stafi 
of Base Hospital No. 24, rising to the grade of Major and being discharged 
with the rank of Lieutenant Colonel. He was honored by receiving the 
United States Military Cross. After the war, he returned to Tulane Uni 
versity and was appointed Professor of Clinical Surgery. 

While interested particularly in roentgenographic technic and roentgen 
therapy, Doctor Smyth demonstrated his mechanical genius and inventiveness 
also in experimental research on physiologic and pathologic effects of posi- 
tive and negative atmospheric pressure on the lung and the respiratory func- 
tion, in states of pulmonary collapse induced by acute surgical pneumo 





thorax, which observations culminated in the perfection of an apparatus 
which furnished basic data for accurate and rational application of intra 
laryngeal insufflation in intrathoracic operations. 

In addition to his earlier writings on roentgen technic and therapy and 
the mechanics of artificial respiration in thoracic surgery, he wrote extensively 
on bone transplantation for closure of cranial vault defects, fractures, arthro- 
plasty, hernia, gastric and duodenal ulcer, gastro-enterostomy, oral anes- 
thesia and analgesia, interpretation of abdominal pain and endo-aneurysmor- 
rhaphy. 

During the last 33 years of his life, the bulk of his practice was centered 
at the Hotel Dieu. His skill is remembered gratefully by countless patients 
and the memory of his charity and devotion to them will probably be his 
most enduring monument. 

Though not gregarious in his tendencies and always retiring, unpretentious 
and reserved, he was a strong believer in organized medicine and became 
early a member of the local state and national organizations. He was a 
Fellow of the Southern Surgical Association from 1920 to 1935; American 
College of Surgeons; Association of Military Surgeons; Association of 
Traumatic Surgery and Endocrinology. 

In 1911, he married Miss Jeanne Sully and is survived by his widow and 
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two sisters. His fatal illness resulted from an hypernephroma which caused 
a complete portal obstruction. 

After a most pleasing intimacy lasting 37 years, the writer can express 
his sentiments only by repeating those which he offered in personal tribute 
at the time of Doctor Smyth’s death: 

“Our early personal and professional relations ripened into a warm 
friendship, based on mutual regard, trust and affection which never fal- 
tered or suffered an instant of doubt or hesitation. As a student, he drew me 
by his earnestness, studiousness, sincerity and high sense of duty. Later, 
as an assistant and colleague, I found him true as steel, the incarnation of 
honesty, the soul of honor and unswerving loyalty. Very discriminate in 
his friendships, his affection and fidelity to those to whom he was attached 
was indeed a prized privilege and a great compliment. 

“As a surgeon he was conscientious and cautious to an extreme degree, 
fastidiously meticulous in every detail for the patient’s safety, anxious to 
do no harm if he could do no good. All conscientious surgeons share in the 
same anxieties, but his sense of responsibility so worried him before and 
after any serious operation, that it imposed great hardship upon his energy 
and his sensibilities by his sleepless vigilance. This made him extra cautious 
and deliberate, where others of far less knowledge did not hesitate. His 
solicitude and care for his patients, poor or rich, won their confidence, and 
rewarded him by their grateful affection and friendship. Many who shed 
tears at his funeral mourned his loss as a veritable calamity. 

“In his professional relations with his colleagues, Doctor Smyth was 
always courteous and punctilious in observing the Golden Rule, treating 
others as he wished them to treat him. 

“He met death like a true doctor. Conscious almost to the last, he bore 
his trials with a calm and stoic fortitude, an equanimity of spirit character- 
istic of his courage, and becoming a physcian who had met Death and stayed 
his hand too often to be fearful of his presence when he came, not as a foe, 
but as a friend to ease him of the pangs of a disease which he knew was 
beyond all power of human help to conquer. He passed away painlessly and 
in peaceful slumber, attended by the loving hands of those dearest and 


closest to him.” 


RupotpH MATAS 











ERNEST SYDNEY LEWIS 
1840-1935 


Dr. Ernest SypNEY Lewis, soldier, educator, surgeon of international 
reputation, scholar and gentleman, died in New Orleans, August 12, 1935, at 


the age of 95. 





Ernest Sypney Lewis, M.D. 


He was distinguished in so many ways, so modest in every way, so use- 
ful to his community and to the medical profession at large, that it is almost 
impossible to summarize his attainments or to express the affection and 
esteem in which he was held by the citizens of New Orleans and particularly 
by his professional confreres. For 73 years he was truly a leader in his 
profession, being practically continuously active since he became House 
Surgeon of Charity Hospital. He was the oldest graduate of Tulane Uni- 
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versity, one of its most distinguished alumni, and his splendid service as 
teacher and advisor in the School of Medicine for 45 years contributed 
materially to the prestige and traditions of the University. 

Doctor Lewis was born in New Orleans, September 24, 1840. The re- 
sponsibility of his medical education was assumed by an uncle, Dr. J. H. 
Lewis. In 1859 he entered the University of Louisiana (Tulane University ) 
from which he received his degree as Doctor of Medicine in 1862. He 
served during the Civil War as House Surgeon at Charity Hospital and 
subsequently with General Bragg’s army, in which he attained the position 
of Brigade Surgeon and later was commissioned Medical Director in 
Wheeler’s Cavalry Corps. After the war, he returned to New Orleans and 
resumed work at Tulane University as assistant of Dr. Stanford E. Chaille 
in Anatomy and later in the Department of Physiology. Becoming Health 
Officer of the State Board of Health in 1867, he was very active in the 
fight waged at that time against Asiatic Cholera and Yellow Fever. He 
married Susan Daggett Phelph McCoy of Massachusetts in 1866, and had 
nine children. 

In 1874, Doctor Lewis was appointed Professor of Materia Medica, 
Therapeutics and Clinical Medicine at Tulane University, being subsequently, 
in 1876, appointed Professor of Obstetrics, Gynecology and Diseases of 
Children, which chair he held for 36 years when he was appointed Pro- 
fessor Emeritus. He was continuously connected with this institution until 
his death. It was in the field of gynecology and obstetrics that he introduced 
fundamental changes through the application of principles of Lister and 
Pasteur, of which he was a leading exponent. His experience in Charity 
Hospital was enormous and he enjoyed as well a very large private prac- 
tice which kept him so engaged that he had but very little time to attend 
medical meetings and regretted greatly his inability to visit other clinics. 

He was one of the founders of the Orleans Parish Medical Society and 
of the International Association of Obstetrics and Gynecology, and President 
of the Southern Surgical and Gynecological Association in 1896. In recog- 
nition of his life of public service, skill and learning as a surgeon and devo- 
tion to the highest traditions of medical conduct, in 1916 the American 
College of Surgeons conferred upon him an Honorary Fellowship. Tulane 
University, in 1922, conferred upon him the degree of LL.D. 

Doctor Lewis’ record of service at Charity Hospital was parallel and 
equal to that rendered at Tulane University. It is interesting to note that 
he performed his last operation at the age of 87. He was a man of wide 
learning and culture. His naturally philosophic mind was further developed 
by the study of Grecian philosophy which undoubtedly influenced him greatly 
in meeting his many trials with stoical fortitude and afforded him an excep- 
tional outlook on life. He had a most intimate knowledge of its history and 
could expound in detail the particular theory of each philosopher. He was a 
facile and charming conversationalist, in French as well as in English, 
and a brilliant public speaker. His fondness of poetry was exemplified by 
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his ability to recite verbatim quotations and even complete verses which he 
had not heard for years. Although possessing strong personal convictions, 
he was never dogmatic, probably because he knew the exceptions to ever) 
theory. He was a man of great humaneness and sympathized with the un- 
fortunate, giving his service equally to the rich and poor. He was a friend 


of the young man, and many physicians, at present prominent, owe thei 
success to the advice, assistance and opportunities which Doctor Lewis placed 
in their paths. 

One can only regret that Doctor Lewis left so little in written form of 


t 


the many phases in the advancement of his specialty and of the observation 
which he could have made in his achievements as teacher and surgeon. His 
few contributions, however, were of the highest merit, but his enormous 
amount of work gave him little time for writing. His memory will live, 





not only with those who knew him personally, but as a tradition of the South, 
which claims him as one of its most illustrious sons. 
C. Jerr MILLER 


ADDENDUM 


Referring to article on “The Treatment of Compound Fractures with 
Special Reference to the Orr Treatment,’ by Damon B. Pfeitfer, M.D., 
and Calvin M. Smyth, M.D., appearing in the ANNALS OF SuRGERY, Vol 
102, No. 6, Dec., 1935, p. 1059, line one, page 1060, “Sherman of Pitts 
burgh” should be corrected to read “Estes of Bethlehem, etc.” 

“Through an error, credit for the advocacy of immediate closure was 
given to Sherman of Pittsburgh, instead of to William L. Estes and Wil- 
liam L. Estes, Jr., of Bethlehem, Pa., who have both practised it with excel- 
lent results for many years.” 

CaLvIn M. SMyTH, JR. 


EDITORIAL ADDRESS 


Original typed manuscripts and illustratinns submitted to this journal 
should - forwarded prepaid, at the author’s risk, to the Chairman of the 
Editorial Board of the ANNALS OF SURGERY 
Walter Estell Lee, M.D. 
1833 Pine Street, Philadelphia, Pa. 
Contributions in a foreign language when accepted will be translated 
and published in English. 
Exchanges and Books for Review should be sent to James T. Pilcher, 
M.D., Managing Editor, 121 Gates Avenue, Brooklyn, N. Y 
Subscriptions, advertising and all business communications should be 
addressed 
ANNALS OF SURGERY 
227 South Sixth Street, Philadelphia, Pa. 
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